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A REACTION PROPELLER. 
On the 1Sth of December, 1886, a fearful accident 
stirred up the population of Asnieres and its surround- 
. The motor of a whale boat exploded on the 
Sine a little below the Clichy bridge, the frail boat was 
blown in pieces, and the three persons who were in it 
were thrown into the water. Two of these were imme- 
@iately killed, and the third, although wounded and 
badly burned in the face and hands, managed to reach 
the shore by swimming. . - 

During the course of the pleadings that a lawsuit 
gave rise to, a little light was 
shed upon the affair. It was 
learned that the apparatus 
which had blown up was the 
frnit of an invention made by 
Messrs. Just Buisson & A. 
Giureu, the subject of which 
was a new mode of locomo- 
tion: and, further, that the 
principle of the apparatus 
was based upon the recoil 
that occurs in firearms. But 
from there to knowing the 
details of the invention, the 
distance was great, so we have 
refrained from speaking of it 
before ascertaining the exact 
eause of the accident. We 
thought that the best way to 

this would be to address 

r. Alexander Ciurcu, one of 
the inventors of the affair, 
and ask him for such details 
of the invention as he might 
gsonveniently be able to far- 
nish. But after his trial and 
acquittal, Mr. Ciurcu had left 
France momentarily to return 
to his native country, Rou- 
mania. Having just returned 
from Bucharest and resumed 

experiments at Asnieres 
that he was performing with 
his unfortunate friend, he has, 
in compliance with our re- 
quest, given us a complete 
narrative, fron which we 
glean the passages that follow. 

Our propeller, says Mr. Ci- 
ureu, is based upon the princi- 
vy reaction. Just Buisson 

conceived the idea of 
utilizing it in propulsion, and 
I helped him put his idea in 

tice. It has been said 

we utilize the principle 
of the recoil that occurs in 
firearms. 

That is true ; but the eoli- 
pyle invented by Heron of 

exandria might just as well 
have been given as an ex- 
ample, and for a still more 

ng one we have only to 
turn to the sky-rocket. he 
principle, which is as old as 
the world, isin all cases the 
same ; it is the application as 
Well as the means that are 
hew. 

When Mr. Maurouard, di- 
rector of the division of pow- 
der and saltpeter to the minis- 
ter of war, spoke the first time 
of our invention to the minis- 
ter, and gave an account of 

experiment that he had 

ad, and that had fully 
succeeded, he gave about this 
description, which sufficiently 
on summarizes the principle 








“Imagine a large rocket 
fixed horizontally in the rear 
Oa vehicle, boat, or ear of a 
loon, in such a way that 
gases produced by the 
slow combustion of the pow- 
may escape freely into 
the air from behind. Fur- 
ther, suppose the rocket is 
the ina cannon. When 
tocket is once lighted, the 
ose will escape with force 
pose the mouth of the cannon 
of geroduce in the interior 
he latter a reaction that 
tend to make the cannon 
Po ina direction diametri- ~ 
ei ne to the projection of the gases. As the can- 
or exawiple, fixed to a boat, the recoil is trans- 
ne to the latter, and the boat will move forward on 
Water through the sole force of the reaction of the 
a mo purchase is ey upon the water, the boat 
els, oars i ; 
the eaten “oh ars, or helix. Instead of a cannon, 


1 form, in which they burned a composition 


y said was of their inventing, and the properties | 





on their boat a sort of receiver of | 
| periment that was a perfect success. 


of which were to fuse in a closed vessel and produce a 
large quantity of gas without leaving any solid residu- 
um. In the back of this receiver there was an orifice 
designed for the escape of the gases that produce the 
reaction, and the section of this orifice could be varied 
at will by means of a valve maneuvered by hand. As 
the pressure gauge on the receiver showed the internal 
pressure, the latter could be diminished or increased by 
maneuvering the valve, and consequently allowing more 
or less gas to escape. The gas, on escaping with force, 
produced a loud noise, and the boat shot forward in a 
direction contrary to that of the projection of the gas 
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Fie. 2.—SECOND ARRANGEMENT OF THE PROPELLER. 


Fig. 3.—EXPLOSION OF THE APPARATUS. 


A REACTION PROPELLER. 


in a regular and continuous manner. .. . The invent- 
ors thus ascended the current of the Seine with their 
boat for twelve or fifteen minutes, that is to say, until 
the combustible in the receiver was entirely consumed.” 

The reason that I have here introduced the person of 
Mr. Maurouard is because his competency in this mat- 
ter is very great, and because he was witness of an ex- 


The new method may be understood from what pre- 








cedes. It is simply the direct propulsion effected 
through the reaction of gases at a high tension escaping 
into the air from a vessel in which they are produced 
by the combustion of a fusible substance. 

Our starting point is to be referred to this principle 
of physics and mechanics: *‘ A fluid inclosed in a vessel 
exerts upon the sides of the latter in every direction 
equal and contrary pressures.” 

Let us suppose that such fluid is a gas at a high ten- 
sion. It is evident that as the pressures are equal and 
contrary they will mutually destroy each other, and 
this equilibrium of the forces causes the vessel to re- 
main immovable. But if an 
aperture be made in one of 
the sides of the vessel, the gas 
will escape therefrom with 
force, and, as it will continue 
to exert the same pressure 
upon the internal surface op- 
posite the aperture, such pres- 
sure being no longer balanced, 
the vessel wil! be thrust in the 
direction opposite to the pro- 
jection of the gas. If the ves- 
sel is movable and the pres- 
sure is strong enough to over- 
come the resistances, the ves- 
sel will recoil as long as the 
tension of the gas will per- 
mit it. 

Now that I have made 
known the physical and me- 
chanical — ple forming the 
basis and the starting point 
of our invention, I desire to 
speak of the invention itself. 

he great number of experi- 
ments and tentatives of all 
kinds made for several years 
with the object of applying 
the —— to a practical 

ropeller 1 pass over in si- 
ence. I shall only say that 
we discarded steam, com- 
pressed air, and compressed 
powder for various reasons 
that I shall explain on an- 
other occasion. The question 
with us was to obtain a sub- 
stance which, under a4 rela- 
tively small volume, should 
be capable, in burning, of fur- 
nishing us with a considerable 
quantity of gas, and which, 
while being but slightly in- 
flammable, should be capable 
of burning in a closed vessel 
without being fed by the oxy- 
gen of the air, and should, on 
fusing, leave little or no solid 
residue. The rest did not in- 
quiet us, for the studies that 
we had made, as well as com- 
mon sense, assured us that, 
with such a substance, the 
propeller of our dreams would 
easily become a reality. Now, 
this combustible that we 
finally discovered is a mixture 
of several materials, and ful- 
fills all the conditions that we 
required of it. It is easily 
manufactured and does not 
cost much. 

After numerous experiments 
on land, having made our- 
selves certain that we could 
regulate at will the pressure 
of the gases ovedueel by the 
combustion of our fusing sub- 
stance, and that we could at 
any moment reduce any pres- 
sure to nothing, either by 
completely opening the orifice 
of reaction (whose total sec- 
tion was purposely exagger- 
ated) or by allowing the gases 
to escape through lateral 
tubes, we tried the experi- 
ment upon water, and ma- 
neuvered a boat on the Seine 
simply through the force of 
reaction of gases. 

Although our calculations, 
as well as the experiments 
made upon land by means of 
a dynamometer, left no doubt 
as to the possibility of maneu- 
vering a boat on the Seine 
with our apparatus, our emo- 
tion and joy were great when, 
on the morning of the third of August, 1886, we for the 
first time ascended the current of the Seine with our 
“‘reaction propeller.” We shot over the water, the 
shore appeared to fly behind us, and yet it seemed to 
us that we were indulging in a beautiful dream only. 

From August 8 to December 16—the day of the 
terrible accident—we did not cease to make experi- 
ments on the water, and all of them demonstrated to 
us the value of our discovery. 
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In order to judge of these ments, it is only 
necessary to glance at Figs. | and The first of these 
shows us a six-oared boat, twenty-five feet in length, 
the sole motor of which is a small bronze of about 


pot 
three gallons capacity, and 20 inches in height and 12) the 


in diameter. This pot is provided beneath with a 
ivot that turns in a wooden oaaeent Handles fitted 
each side of the support permit two men to lift the 
machine, ia order to transfer it from one boat to 
another and to pet it away after each trip. It is con- 
sequently entirely independent of the boat that it is to 
propel. Before we had a boat of our own, we made 
our experiments with the first one that we came ac 
and that we hired for an hour or two. We introdu 
our combustible (from 88 to 44 Ib.) through the 
tubulure seen on the side near the engine man; 
then we fired up, and closed the aperture with a cork. 
On the side opposite this aperture is the orifice through 
which the gases escape that are to produce the reac- 
tion. We shall call this the reaction orifice. To this 
oritice is fitted a valve that permits of opening and 
closing it through a lever. As soon as the combustible 
was lighted, just so soon could we start, for it was 
merely necessary to reduce the reaction orifice in order 
te get up an internal pressure immediately—and when 
we say pressure we say force. The compressed gases 
escaped into the air with their characteristic noise, 
and produced on the inner side of the pot opposite 
their place of exit the reaction that shot us forward. 
With a charge of 33 lb. of combustible, we moved for- 
ward thus for a quarter of an hour under a pressure of 
between 10 and 15 atmospheres. To terminate the 
description of Fig. 1, I shall add that there were two 
latunal takes beneath the charging tubulure, and these 
were designed to allow of the escape of the gas when 
occasion required it. They were put in communication 
with the pot by means of a cock. On account of their 
length, the gas escaping from them could not discom- 
mode the engine man. Wecalled them discharge tubes. 
Our machine was provided also with a pressure gauge 
and safety valve. This was all. We made numerous 
trips on the Seine with this pooper. 

I now come to Fig. 2. From the description of Fig. 1, 
it has been seen that with this apparatus it was i- 
ble to travel only as long as the combustion of the 
charge lasted. After the charge had been consumed, 
had it been desired to continue the experiment, it 
would have been necessary to stop and lose time in 
recharging the pot. So this first apparatus had no 
other end than to allow us to make a scientific demon- 
stration of our discovery. For our final apparatus, 
designed for making long trips upon land and water, 
and in the air—especially in the latter, since that was 
the real object of all our efforts—we devised a complete 
system, permitting of traveling for a long time without 
interruption. Fig. 2 shows us, though incompletely, 
one of the means of carrying out such an idea. But 
this apparatus was not the final one, either. It, 
too, was to serve merely as a scientific demonstration. 
With it, we desired to offer a proof—a proof on a small 
scale—that we could move forward uninterruptedly. 
Moreover, this apparatus was to afford two other ad- 
vantages—the capability of running with greater speed, 
and making a charge last longer. 

As may be seen from the figure, we now had two 
cylinders. The larger of these, wep horizontally, 
served as a generator, and the smaller and vertical one 
as a gas reservoir, or, if it be preferred, as a motor. 
This latter was nothing else than our bronze pot o 
Fig.1. We had slightly modified it, however, and this 
modification was fatal to us, for it was one of the 
causes of the catastrophe of December 16. Instead 
of keeping the movable disk of the valve on the out- 
side, and maneuvering it by means of an external 
lever, as we had done until then, we placed it inside. 
It terminated in a steel rod that traversed the pot and 

sed through a stuffing box set into the old charging 
tubulure. At its extremity the rod received a hand- 
wheel, designed for actuating the valve. The latter 
was opened and closed by giving the wheel a quarter 
turn to the right or left. What happened will be seen 
further along. The generator was a simple steel plate 
cylinder, having a door that could be quickly opened. 
It was three feet in length and 16 inches in diameter. 
The thickness of the plate was 0°27 inch. In addition 
to a pressure gauge and safety valve, the generator 
was provided with two discharge tubes. A very strong 
tube, twice bent at right angles, established a commu- 
nication between the generator and motor. The 
charges of combustible were prepared in advance in 
two reservoirs in the form of a half-cylinder that could 
be quickly and easily introduced into the generator by 
pushing them on slides within the latter. 

The maneuvering can be readily understood ; it con- 
sisted in introducing the reservoir full of combustible 
into the generator, lighting the material, and closing 
the door. The gas that formed passed through the 
tube to the motor. The engine wan actuated the valve 
and allowed the gas to escape at the desired pressure. 
Everything, then, was the same as in the first arrange- 
ment, except that when one charge was consumed, 
another could at once be substituted for it, since the 
duplicate reservoir was all ready. But in practice, 
there were two generators that were put alternately 
in communication with the motor; while one was in 
operation, the second was prepared, and so on. How- 
ever, I cannot too often repeat that all these appa- 
ratus were merely instruments of study, and must not 
be considered definitive types, but far from it. 

It was with an apparatus like that shown in Fig. 2 
that, on the 16th Pt December, we were desirous of 
making a decisive experiment in the presence of Mr. 
Edward Blanc and Count D’Herisson. A few days pre- 
vious, Mr. Blane had witnessed a successful experiment 
made with the apparatus shown in Fig. 1,and was 
therefore perfectly willing to advance us the funds 
necessary fer the continuation of our experiments on a 
large scale. On the day just mentioned, Messrs. 
Blane and D’Herisson were at the rendezvous on time, 
and immediately after their arrival on the bank of 
the Seine a little below the Clichy bridge, where our 
boat was in waiting, my friend and I, along with a lad 
as a steersman, went on board, while our guests were 
to watch our evolutions from the shore. My friend 
Buisson stood in front of the motor, and was to regu- 
late the exit of the gas, while I stood in front of the 
generator, and the young pilot was seated near the 
bow of the boat and maneuvered the rudder through 
two ropes, Scarcely had I lighted the combustible and 
shut the door when my friend closed the valve, so as to 





In fact, the pressure 
He then opened the 
with force, but the pressure 
repeated the maneuver, and, as 
fell to zero, he closed the vaive for 
ways completely. But when he tried 
he could not do so, and the pressure 
Seach the figure 10, I-quickly opened the 
sure gauge app re q y 

cock and the gas escaped with noise through 
the two lateral tubes. I was mot paeney. since I now 
expected to see the pressure fall, as it always had before 
whenever I had let out the gas through the tubes. 
But, instead of falling, the pressure kept on rising, and 
IL soon saw the gauge m 19 atmospheres. At 
the same time I heard a dull noise at the door. I under- 
stood the danger, for our generator had been tested 
only to a pressure of 20 atmospheres, and, as I saw an 
explosion inevitable, 1 bounded from the door with 
the intention of jumping overboard. At the same in- 
stant, an explosion occurred. All that I have describ- 
ed took place in a few seconds. The door, thrown like 
a bullet, struck me tangentially in the back, removed a 
skirt of my coat, and made me pivot while I was lifted to 
acertain height by the pressure of the gas. I was thrown 
into the Seine face upward, and it was in this position 
that I received upon the right side of the face and on 
the right hand a lot of inflamed combustible, while 
at the moment at which the explosion was about to 
oceur I had my left side turned toward the generator. 
After grazing me, the door, followed by the reservoir 
and the 110 Ib. of combustible that it contained, struck 
the young pilot with such force as to knock him out of 
sight, and forever since, up to this day, it has been im- 
possible to find any trace of him, notwithstanding the 
minute searches that I have several times made at the 
bottom of the Seine. Buisson was crushed by the 
bottom of the generator which struck the motor, while 
the door was flying in the opposite direction. His 
thigh was crushed, he received internal injuries in the 
abdomen, and was thrown into the water, from which 
he was at once fished out by the crew of a towboat 
that was passing at the time. 1, bleeding, burned, and 
blinded, reached the shore by swimming, scarcely able 
to realize what had just happened. A few minutes 
afterward, my unfortunate friend ired in the arms 
of Count D’Herisson and myself, after murmuring a 
few words ina scarcely intelligible voice, in which we 

distinguished the question, “Is a 1 friend saved ?” 
The cause of this terrible accident was, as I have 
said, the valve, the movable disk of which was, through 
the pressure of the gas, forced inst the fixed one, so 
that my poor friend had not the strength to move it 
by revolving the hand wheel. But this circumstance 
would not have sufficed to cause an explosion. This 
day, my friend had considerably increased the quantity 
of priming that we were accustomed to strew over the 
combustible in order to make it take fire uniformly at 
all points ; and the gas suddenly a gene by the rapid 
combustion of this priming, which was much more 
inflammable than our ordinary combustible, was sc 
abundant that its discharge through the two auto- 
matic valves and the tubes that I had opened in time 
could not produce a sufficient expansion. The sectors 
of a steel ring that held the eight eteel levers of the 
door in place were broken at one swoop, as were also 
the hinges, and the door flew as would a ball shot from 
acannon, projected by a pressure that must have oo 


{| proached (over the total surface of the door) 220 


pounds. The force of reaction—precisely that force 
upon which our invention is based—then caused the 
cylinder to recoil in the opposite direction, and threw it 
with an equal force against the motor, and the shock 
was so violent that the bottom of the cylinder, in strik- 
ing the motor, was deeply indented, while the latter 
broke close to the pivot and went overboard. Think 
of the blow that my unfortunate friend must have re- 
ceived as he was caught between the two cylinders. 
The reason that I know these details is because I suc- 
ceeded in fishing from the Seine, at a depth of twent 
feet, the doorless generator with indented bottom, an vf 
have been enabled to reproduce the scene. : 

I cannot expatiate upon the value of this invention, 
nor upon its future, as the scope of this article is lim- 
ited, and I fear even that I have = too far beyond 
bounds. I shall simply say that the value of the inven- 
ected by the accident, which cer- 
tainly would not have ha poo if an imprudence had 
not n committed and if our means had allowed us 
to do things better. For, upon the whole, there was 
no explosjon properly so called, but simply a breakage. 
The pressure exceeded the limit of the door’s resistance, 
and the door gave way under a relatively feeble pres- 
sure. A fraction of an inch more in thickness, and 
nothing would have happened. The fact must not be 
lost sight of that, although this experiment failed, the 
invention has had a great number of successes. I 
hope soon to perform other experiments, and with the 
greatest success, as in the construction of my new ap- 
paratus I have taken an excess of precaution in order 
to prevent the occurrence of any accident.—A, Ciurcu, 
in La Nature. 


tion is not at all 








THE “BRENNAN” TORPEDO. 


A VERY decided impetus has been given to the de- 
velopment of defensive torpedo warfare by our govern- 
ment by their decision to adopt a controlled loco- 
motive torpedo as an auxiliary weapon of harbor 
defense, and by their selection of a particular type 
of this class of weapon after a great number of care- 
ful experiments with it, extending over a period of 
some five years 

The Russian government, some ten years since, 
certainly expended a large sum of money in the pur- 
chase of ’ the n lant for the manu- 
facture of the “‘ Lay” controlled locomotive to o in 
Russia, and ten of these weapons were actually con- 
structed there ; but as, for reasons best known to the 
Russian torpedoists, no more of these weapons have 
been manufactured by them, Russia can hardly be 
said to have definitely adopted or to have shown any 
decided tendency toward the employment of this class 
of torpedo for the defense of their harbors. In America, 
the country that has given birth to the ter num- 
ber of inventions of controlled locomotive torpedoes at 
present in existence, no decision has yet been come to 
on the question of adopting any particular type of this 
class of to 0, though nearly all of these American 
inventions have been accorded exhaustive trials, 





either at the mili or naval schoolg, 
i dota SP my Pay 


torpedoists general ea? 
high opinion of the advantages fro 
ployment of the contecten! 30 ae 
purposes 














ped fulfilled all the conditions which the 
wn as essential to an eee ae 
Other naval powers have also 
from time to time during the last ten years 
a arenes nag 
r respective inven 

lowed, though these trials 
cessfully, in so far as provin 
ing all the advan claimed for them. England 
therefore fairly m the distinction, for whatever 
may be worth, of being the first country to definitely 
introduce the controlled locomotive torpedo as a con. 
| or wen part of the material necessary for the effective 

efense of harbors. The controlled locomotive torpedo 
that our military torpedo commission h 
mended the government to adopt is that one inventeg 
in 1876 by a Mr. Brennan, of Melbourne, Australia, ang 
for the exclusive right of the manufacture of which 
this country the spgasentl excessive sum of 110, 
($550,000) has been obtained. 

The Brennan torpedo differs from all others of the 
same class in its mode of propulsion, which is effected 
by the rapid unwinding of two wires from two drums 
or reels carried in the interior of the torpedo, and con. 
nected respectively to the two propeller shafts, thereby 
causing the two propellers to revolve at a high rate of 
8 , and consequently forcing the torpedo through 
the water. The unwinding of these two wires is ef. 
fected by means of a powerful winding engine placed 
at the startin int on shore. 

Considerable interest has been evinced in this inven- 
tion since its first ap nce, because of the apparent 

radox involved in its mode of propulsion, in that the 

arder this torpedo is pulled back the faster it will 
ahead ; but on consideration it will be seen that fy 
hauling in the wires at a certain rate a corresponding 
rate of revolution is imparted to the drums, which are 
fixed to the propeller shafts in the torpedo, and so to the 
two propellers, which are thereby capable of developi 
a certain horse power, and if this horse power be su 
cient to overcome the retarding strain on the wires, and 
to leave a margin of thrust, then the torpedo must be 
propelled through the water ; and the only limit to the 
speed of the torpedo is apparently the strength of the 


The other torpedoes of this class, with three excep- 
tions, have utilized either steam, or compressed air, or 
compressed gas as their motive -. Of this class 
may be mentioned the Lay and Patrick, with com- 
pressed carbonic acid gas; the Ericsson, with com- 
pressed air. The three exceptions are the Berdan, with 
the gas generated from the burning of rockets as its 
motive power ; the Sims-Edison, with electricity gener- 
ated by a dynamo at the starting point as its motive 
power; and the Nordenfelt, also with electricity as its 
motive power, but generated within the torpedo itself, 
The Brennan method of steering is also effected in a 
different manner from that of other torpedoes of its 
class, being intimately connected with its mode of pro- 
pulsion, as it is effected by the varying of the speed of 
revolution of one or other of the drums of the winding 
engine, and consequently of the respective drum and 
propeller shaft in the torpedo, which by an ingenious 
arrangement causes the movement of the rudder to 
one side or the other. This ingenious device will be 
Sees in its proper place in the general de 
scription. 

The introduction of the Brennan to o into this 
country is due to the favorable report of a committee 
of naval officers appointed by Admiral Wilson, in com 
mand of the Australian squadron at the time when it 
was first brought out; on the strength of this report 
Mr. Brennan was ordered to bring his torpedo to 
England to be experimented with by the royal engi- 
neers. From that time it became a veritable of 
theirs, and now after five years of experimental work 
they have advised the government to adopt their child. 
The initial experiments at Chatham were so far proved 










































































































ful as to the promise of greater success with an impro 

to o, that Mr. Brennan was awarded the sum 
5, . and an annual sum of 1,0002. for five years to 
complete and perfect his invention, and now that it has 
been adjudged perfect, he reaps the reward of all his 
labor by obtaining no less than 110,000/. from our 
government. Before proceeding to discuss the question 
of the merits and demerits of the Brennan as a par 
ticular t: of controlled locomotive torpedo, or of the 
price paid for it, and the manner in which this sum 
was obtained, it will be necessary to describe it 
mechanism and modus operandi. 

Fig. 1 shows a section of the torpedo; Fig. 2 is& 
vertical section, looking from aft, through X Y ; Fig. 
3 is a plan of the torpedo ; Fig.4 is a general view of 
the winding engine ; and Fig. 5 represents the mode of 
using the torpedo. 
a5 ft by B fe bye 3 Thee wept Tally eauipped. 29 wks 

y ; weight, fully equipped, : 
speed, about 30 miles per Sear ; range, from 11¢ miles 
to 2 miles. 

DESCRIPTION. 


I. Mode of Propulsion.—In Fig. 1, A and B show the 
two drums, or reels, on which is wound the wire by the 
unwinding of which the to o is caused to tra 
through the water ; the fore drum, A, is attached direé 
to the inner solid propeller shaft, 8, and the after draw, 
B, is fast on to the outer hollow steel propeller 
8'; these two drums, by the unwinding of the 
w et Tang a = = ae beg" ern oe thet 
spective propeller shafts . but these only up 
point, D; at this point, D, by means of a combinatio® 
of bevel gearing wheels (a precisely similar 
ment is adopted in the tehead—see Fig. 6), i 
outer hollow shaft, S', has its motion reversed for the 

urpose of revolving the two three-bladed pro 

P', in opposite directions. At first sight this pines 
a most unnecessary complication, as, if it Ld 
quired to effect the revolution of the two prope 
epposite directions, this work could be more 
performed by taking the wires off the two 


A and B, in opposite ways; but for the purpose 
steering, it is to revolve the two ce 






















shafts in the same direction, while to enable 
torpedo to maintain as straight a course as " 
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withou ilizing its radder, it is required that the two 
witbetors should be revolved in o ite directions, as 
found so absolutely necessary in the case of the un- 
peso Jed Whitehead. The two wires, ww’, are 
from off their respective drums over the two sheaves, 
a a’, respectively, through a h made just lnege 
snoagh to take the wires, but without any gland 
the top of the torpedo, and then through a brass eye in 
fe falr lead, b; this fair lead, 5. is swiveled on to the 
,g: the drums, A and B, are removed from the 
o by withdrawing the inner propeller shaft. 8, 
taking out the fore drum, A, through a manhole in 
the side of the torpedo ; the drum, B, is then withdrawn 
from its propeller shaft and removed in the same way. 
Il. The Method of Steering.—On the solid propeller 
shaft, 8, is cut a serew thread, and immediatel +s 
site, in the hollow shaft, 8', a slot is cut longitadinally. 
Avutor collar, n, with an internal th fits in this 
slot, and on the hollow shaft. This collar, n, is grooved 
on the outside, and in this teary work two studs on 
the end of a forked lever, 7, Fig. 8 ; this forked lever, 2, 


is carried by a bracket, m, on the side of the to 
and is connected at K, its other end, to a second lever, 
P, which is in turn connected to the quadrant of the 
rudder shaft. 

From this it will be seen that any movement given in 
alongitudinal direction to that part of the forked lever, 
1, which fits in the groove of the nut, n, must transmit 
tothe rudder a movement to one side or the other. 
This longitudinal movement of the forked arm of the 
lever, /, is effected in the following manner. So long as 


Jed | that 


hole, h', Fig 2, placed immediately above the case, A. 
The Brennan may be steered from 30 deg. to om to 
or star but it cannot be turned ; 80 
to bring it home it must be towed back by a steam 
launch, etc. 

IV. Maintenance of Depth.—To steady the oin 
a submerged run, the two horizontal steel fins, F F, Pig. 
2,are provided. RR, Fig. 2, are two horizontal bow 
rudders, which by means of certain automatic arran 
ments are caused to be deflected up or down 
as the torpedo reaches below or above the dept 
it is set to run at, or when it attempts to dive, or to 
rise. These bow rudders effect the same object in the 
Brennan that the stern rudders doin the celebrated 
Whitehead, and the only difference between the 
Whitehead and Brennan system of effecting the up- 
ward or downward motion as necessita by the 
altered ition of the torpedo from its normal diree- 
tion and depth is that in the former there is an interme- 
diate compressed-air engine, which actuates the stern 
horizontal rudders, but in the latter the bow horizontal 


rpedo, |rudders are directly actuated by the automatic ar- 


This arrangement consists of a balance 
weight or pendulum and a hydrostatic valve ; one form 
of this valve is shown in the bow compartment, G, Fig. 
1, where also is placed the balance weight. P is a piston 
ex to the water on its lower face, and # s are two 
springs, the tension of which latter can be set toequalize 
the pressure of water on the lower face of the piston, P, 
for any particular depth at which it may be desired to 
run the torpedo. The movement of this piston up or 


rangement. 

















for winding the wires on the drums of the Brennan 
torpedo are as follows : 

1. The wire is first wound off the reel on which it is 
— by the makers on toa split drum, @. ¢., a reel 
or drum to allow of the barrel being re- 
moved after thé drum has been filled with the wire. 

2. This coil of wire thus formed, having a hollow 
core, is placed in a tank of lime water, carefull 
rinsed. If it be not required for immediate use it is left 
in this tank for several hours, so as to maintain the 
wire in a good state of preservation. 

8. The coil of wire is removed from the lime water 
tank and the wire wound on to a wooden swift—that 
is, a reel of the form of a cone placed on its base. 

4. From this wooden swift the wire is wound on to 
an ordinary drum, in a state of tension, preparatory to 
its final winding. 

5. Lastly, it is wound off this ordinary reel on to the 
torpedo drum. In this operation every care must be 
taken to insure the turns lying close together, so that 
the riding turns may not jam between any two of the 
underneath turns ; and to lessen the chance of such 
a mishap, melted paraffin wax is poured into every 
opening. 

On starting the winding of the wire in this final opera- 
tion, the eating end is passed through a hole in one of 
the end plates, and fastened there ; but on the winding 
being completed this end is cut free, with a view to 
= the wire bringing up suddenly on the whole 
length of it being run out ; in such a case the wire is 





pulled out of the torpedo altogether. If for any reason 



































THE BRENNAN TORPEDO—ADOPTED BY THE BRITISH GOVERNMENT. 


the speeds of the two propeller shafts, s s' (which up to 
the point, D, revolve in the same direction), be equal, 
the nut, n, with its internal thread, and the thread on 
the outside of the solid shaft at 0, which en , will 
revolve round together without any motion of the nat, 
%, along the shaft, s'; but the instant a difference of 
Speed is imparted to the two shafts, s s', then the nut, n, 
will be serewed along the shaft, s', either forward or aft, 
depending upon whether the thread is a right or left 
ided one, and upon which of the two shafts is in- 
creased or decreased in speed as compared with the 
other one. Thus port or starboard helm can at any 
moment be given to the torpedo during its ran at the 
Will of the officer directing it, by altering the speed of 
One of the shore drums. 
Ill. For Observing the Course —Several means have 
tried to enable the operator at any moment to 
w the course the torpedo may be taking when 
ranning below the surface, among which me | be 
Mentioned a float attached by a line to the back of the 
of 0, and a hollow mast with signal flag, but neither 
t these methods has proved very satisfactory, the 
ormer proving a very erratic indieator, and the latter 
taking too much away from the speed of the torpedo. It 
now been found necessary to trust entirely to the 
use of phosphorus or Holmes’ light mixture, both of 
when brought into contact with water emit 
flame and smoke in the track of the torpedo, the former 
In utilized for night, and the latter for day, runs. 
H 1, shows the case in which this phosphorus 


mes’ composition is placed, and which is in con- 
the water during a run by means of the i 





or 
Rection with 


a 


down, co nding to an increase or decrease of depth 
of the to o, is transferred by means of a system of 
levers, L, to the rudders, R R, and ee ths « to be 
deflected up or down, thus bringing the torpedo back 
to its normal depth. The Brennan is arranged to be 
run either on the surface or from 8 ft. to 10 ft. below. 
Miscellaneous.—In the fore compartinent, G, besides 
the automatic arrangements just described, is placed 
an ordinary self-registering instrument for recording 
the course of the torpedo on its run, 4s regards its 
depth below the surface at certain increments of time. 
Some of the records taken have registered great varia- 
tions in the depth, very much more so than has ever 
been similarly registered by the Whitehead during the 
course ofarun, This is only to be expected, as the 
longer and heavier Brennan would require more time 
to recover its proper depth and pass over more ground 
in doing so when once displaced. In actual warfare the 
charge of 200 lb. of gun cotton would be plas’ed in this 
fore compartment. G G' are two steel fixed guards to 
revent the vertical stern rudders and the propellers 
rom being fouled during a run of the torpedo by haw- 
sers, chain cables, nets, etc. 
V. The Wire.—The steel wire peel used for the 
peectiton of the Brennan topedo No. 18 W. G., 
reaking strain 6 ewt. to 7 ewt., ——— per mile 33 Ib. 
For any length of run three times the amount of wire 
is required to be wound on each drum ; thus for a two- 
mile run, six miles of wire for each drum is needed, or 
twelve miles in all, equal to a weight of 892 Ib., or 196 





lb. of wire per drum. 
VL. Operation of Winding.—The various operations 


the torpedo is stopped beforethe whole length of the 
wires has been run out, the wires wust then be cut, 
and the four parts returned to the maker for rejoint- 


ing up. 
tit The Winding Engine (Fig. 4).—The drums, 8 ft. 
in diameter, are driven by a pair of direct-acting high 
ay engines, running at agreat speed. Each cyl- 
nder is cast with the column under it, the latter being 
very strong and of such a form as to inclose the main 
working parts of the engine, and to prevent the wires 
from becoming entangled with any part of the engines 
in the event of either or both of them breaking. The 
engines are fitted with valve gear, which can be reversed 
or linked up so as to work expansively. The steam is 
admitted by means of a valve common to both engines, 
besides wh a governor is also fitted. The drums, 
running loose on the shafting, are connected by a 
** jack-in-the-box ” arrangement, by which their respect- 
ive speeds can be regulated by means of a foot-brake 
without altering the speed of the engines. This ‘ jack- 
in-the-box ” is arran as follows: Cast solid on or 
bolted to each drum is a miter wheel, and connecting 
these two miter wheels are two smaller ones, revolvi 
on their own centers, fixed on a carrier which is hoped 
to the main shaft. As soon as the main engine starts, 
the two small miter wheels, which are in one with the 
are revolved with it, and carry round with them 
the two] miter w and consequently the druins 
as well. Hence it will be seen that on the e bein 
applied to one of the drums, the smal] miter wheels w 
be caused to revolve round their own centers, 
the effect of which is to increase the speed of the other 
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drum. In proportion as the speed of the one decreases, 
the other increases. The columns are braced together 
under the cylinders by another casting, and the whole 
stands upon a cast iron sole plate, thus making a very 
rigid formation. The engine is capable of working up 
to 100 indicated horse power. 

VIII. The Operation of Running.—The torpedo is 
placed on a launching carriage, which is constructed in 
such a manner that the torpedo is automatically 
set free, and launched or pitched clear of it into the 
water, on the carri reaching the desired position on 
the line of rails, which are laid on an incline to the 
water’s edge ; the hydrostatic valve is then set with the 
bow horizontal rudders at the proper deflection upward 
for the particular depth and s it is intended to run 
the torpedo at, the speed being regulated by the num- 
ber of revolutions given to the winding-in drums. The 
shore ends of the two wires are taken from the torpedo, 
secured to their respective winding drums, and one or 
two turns of the wires wound on. The carriage with 
the torpedo is then run duwn the incline, and the 
latter launched automatically into the water, the 
winding engine being at the same instant started. The 
torpedo then runs the required course and distance, 
being maintained in a straight direction for the object 
aimed at by the necessary movement of the stern verti- 
cal rudders to port or starboard, its course being in- 
dicated to the observer on shore by the smoke in day 
runs and light in night runs emitted by the contact of 
~ water with the composition in the case, h (see 

ig. 1). 

In the sketch, Fig. 5, the winding engine is shown 
in a subterranean gallery in the fort, F, with the line 
of rails laid from it to well beyond low-water mark. 
E isthe engine, T a torpedo on its carriage — for 
launching, T' a torpedo running its course toward the 
enemy’s ship attempting to pass this earthwork. 

This completes the description of the Brennan tor- 
pedo and its modus operandi, and from this it will be 
evident to every one versed in torpedo matters that 
wuch of the success of this torpedo as regards three 
most important points, viz., ‘“‘speed,” ‘* maintenance of 
depth,” and ‘ straightness of run,” is by no means due 
to any specia! features in the original invention, but 
rather to the fact of its having been perfected at Chat- 
ham under the fostering care of scientific officers who 
are intimately acquainted with the details of the White- 
head torpedo, with all its wonderful and clever mecha- 
nism. 

1, Speed.—The high speed of the Chatham-Brennan 
is due not alone to the clever mode of its a. 
but ina great measure to the form and shape of its 
hull and to the perfectness of the winding engine ; 
the former has been proved by Mr. Froude to be the 
most suitable form for obtaining high speeds with the 
least power for totally submerged vessels (it would be 
adopted for the Whitehead were it not for the necessity 
of a cylindrical compressed air chamber) ; the latter 
(the engine) has been specially designed at Chatham, 
and constructed by Messrs. Yarrow & Co. 

2. Straightness of Run.—Two screws revolving in 
opposite directions by which a wholly submerged ves- 
sel is more capable of maintaining by itself a straight 
course belongs to the Whitehead invention, so also is 
the system of gearing (shown at D, Fig. 1) by which 
this effect is obtained an adaptation from the White- 
head. Thetwo screws of the Whitehead, and the gear- 
ing used for the purpose of revolving them in opposite 
directions, are shown in Fig. 6, from which the similar- 
ity between the Whitehead and the Brennan in this 
respect will be at once seen. 

3. Maintenance of Depth.—Horizontal bow rudders 
worked automatically by « hydrostatic valve and bal- 
ance weight, together with fixed horizontal after fins, 
by the combination of which a wholly submer, ves- 
sel may be maintained during its run at a fairly con- 
stant depth, is also an adaptation from the Whitehead 
invention. 

In pointing out these facts it is by no means the in- 
tention of the writer to detract from the great ingenuity 
displayed by Mr. Brennan in devising and bringing to 
a successful issue his peculiar system of propulsion, Sut 
only to show how grievous has been the mistake of our 
gw wy in voting the enormous sum of 110,000/.for the 
sole right of manufacture of the Brennan in this coun- 
try, without first insisting on a more satisfactory and 
complete statement from the government than was 
vouchsafed by them at the time of this vote being 
taken, as to their reasons for asking for so large a grant 
of the public money for this particularinvention. For, 
admitting the Chatham-Brennan torpedo in its pre- 
sent state to be perfect, and to be a valuable means of 
defense, it is but a combination of other inventions and 
ideas, the greater and principal part of which have 
emanated from our military scientists, and on which 
the country has already expended vast sums of money. 
—Engineering. 


IMPROVED COLLAPSIBLE BOAT. 


THE fine new steamers of the Manx line have very 

roperly been fitted with an unusual number of life 
»oats and life rafts. Among these are several collaps- 
ible boats, the invention of Mr. Shepherd, manager of 
the ship building department of the Fairfield Ship 
Building and Engineering Company, Limited. These 
boats are of the ordinary life or whale boat form, with 
a wide keelson attached to the wood keel piece. To 
this keelson are connected the frames, which are con- 
structed, similarly to the longitudinal pieces, of }- 
vanized steel angies, filled in with American elm. Phe 
frames are attached to the keelson at the middle line 
of the boat by a pivot, and are so arranged that they 
ean be turned from the stowed position, which is nearly 
a fore and aft one, to the athwart ship position. When 
so turned and fixed, the boat acquires its proper form 
and strength. The thwarts are attached to the frames 
by a swivel pin at each end of the thwart, so that when 
the frames are in the stowed position the thwart hangs 
vertically. When the frames are turned athwart, a 
portable clamp of steel and wood is put on the thwarts, 
which are then swiveled on their pivot bolts to a hor- 
izontal position, and there held in place by a revolving 
button attached to the thwart. The frame, thwart, 
and clamp are thus all held firmly in position, and 
when this is effected throughout the length of the boat 
it assumes rigidity almost as great as that of a boat 
built in the ordinary way. 

Along the middle line of the boat, and over the to 
edge of the thwart, is fixed a runner of wood supported 





by stanchions or pillars from the keelson. On this run- 
ner there is also a button attached to the point where 
it meets the thwart when turned up to the horizontal 
position. This button connects the runner to the 
thwart, and materially aids in stiffening the structure. 
The oars, masts, ete., are placed along the runner, 
which is also of use in preventing the passen from 
being tossed from one side of the boat to the other 
when at sea. 

The skin of the boat is made of canvas, coated both 
inside and out with a special tan, which has the effect 
of giving it the necessary pieeer. The canvas is made 
of very narrow cloths, and is in two thicknesses. It is 
attached to the keelson stem and stern post by a fillet 
of wood, and at the gunwale, which is of steel and 
American elm, it is secured 7 being placed between 
the two materials, the steel being fastened to the wood 
by screws. The gunwale is attached to the stem and 
stern post by a plate and pin bolt or nut and screw 
bolt, in order that the gunwale bar may be released 
when the boat is to be folded up. 

The gunwale bar is also connected to the frames by 
map which hold both gunwale and frames in position. 

ins or crutches pass through the gunwale bar, so that 
oars may be worked, and on the runner at the middle 
line of the boat a clutch is fixed to receive a mast. 
Foot boards are fitted as in ordinary boats. These 
stiffen the bottom, give footing for moving Sheet and 
afford room for stores. The bottom boards hinge and 
fold up between the keelson and runner, and do not 
when so folded take up any space beyond their width. 

In the illustrations, Figs. 1, 2, and 3, the reference 
letters denote respectively—A, the frame, in one piece, 
from gunwale to gunwale; B, the bottom boards; C, 











naked limestone rock. A false work was then ick 


structed directiy over the line and entirely across 
river. This false work was com of about se 
trestles placed at intervals of twelve feet, or one t 
to each length of pipe. These trestles were con 
ther in such manner as to make a wor 

bridge from which to prosecute the work. The 
ay age! of this false work was to serve asa tem , 

ridge on which to put the line of main ther, 
from which to lower it to place in the bed of the river; 
but it also served an excellent purpose as a base 
which to conduct the trenching operations. 
bridge was eight feet in height, and ordinarily pro. 
jected from two to four feet above the water, although 
at times the water was up to the floor plank. 

“The plan adopted for making the trench for the 
main was, first, to clean off the sand and gravel, as aj. 
yo | de angi. thus ere the naked rock, then to 
drill holes at intervals of two feet on the center line of 
the proposed trench. These holes were carried to g 
depth of about thirty inches, and after being com 
ed, were each charged with a half pound cart 
of Hercules powder. These ch were prepared 
clusters of six, and exploded with electricity, a smal} 
dynamo being used for the purpose. Inserted in the 
upper end was an exploding cap, attached to which 
were two insulated copper wires, of sufficient length to 
reach above the water, where they were connected with 
wires leading to the dynamo. Thisdynamo was of gnf. 
ficient power to explode the six charges simultaneously, 
and could be easily moved from one point to another, 
as occasion required, and it was not necessary to sta. 
tion it more than fifty feet from the blasts. It was not 
difficult to so adjust the charges as to secure the desired 
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IMPROVED COLLAPSIBLE BOAT. 


the canvas covering; D, the keel; E, stanchions ; F, 
thwarts ; G, the center runner; H, the side runner ; 
and I, the gunwales. 

We also show a perspective view of the boat when 
opened out and in use, as well as when closed up for 
stowing away. .The boat complete with oars, boat 
hook, mast, and sail weighs only 1144 ewt. When 
folded up, it occupies only 12 in. in width. When ex- 
panded, it has buoyancy sufficient to carry upward of 
sixty persons. The time occupied in expanding the 
boat is about three minutes, and two men snffice to 
perform the necessary operations. The chief point in 
the arrangement is the compactness of the mechanical 
devices, which secure convenience of storage with ad- 
equate stiffness when expanded for use. 

he collapsible boat is an important addition to life- 
saving apparatus, mainly because of its exceeding com- 
pactness, life rafts and ordinary life boats being alike 
open to the objection that they encroach upon valuable 
space on the deck of aship. The ample provision of 
such life-saving appliances insures confidence in the 
passengers, and is the most efficient preventive of 
panic and’ consequent loss of life.—Jndustries. 








CARRYING WATER MAINS ACROSS A RIVER. 


AT the recent meeting of the Michigan Society of 
Civil Engineers, Mr. W. R. Coates @ paper describ- 
ing the method used by him to carry the water mains 
for Grand Rapids across the Grand River, which we 
abstract as follows : 

“I first removed,” he says, ‘the old wrought iron 


main, and then cleared away the slight accumulation | lead 


of sand, gravel, and fragmentary rock for a space of 
about six feet in width on the line the new main was to 
occupy, and entirely across the river, thus exposing the 











execution, without disturbing the false work. This 
very greatly facilitated operations, as without the false 
work for a working base, a very great amount of time 
would have been lost in getting to and from the work. 
Phe blasts did the best execution when the drill holes 
were slightly inclined from the perpendicular. In o-_ 
ing the blasts the cartridges were inserted in the d 
holes and foreed to the bottom with a long rod. 
overlying water proved to be sufficient packing to 8 
cure the desired execution without sand tamping, 

at the same time leave the false work free from danger 
from flying rock, as the rock, though sufficiently broken 
up to permit of easy removal, still remained in the 
trench, from which it was simply raked out upon the 
sides until after the main was laid, when it was raked 
back again into the trench and over the pipe, hee 
long-handled hoes being used for this purpose. 
trench when finished was in most excellent form to T& 
ceive the main. From each side of the river toward 
center the bottom of the trench sloped gradually for 
300 feet, the entire fall being only one foot, while the 
middle section of 200 feet was a true level. It is very 
rarely, indeed, that we can obtain such an even 
entirely across so wide a river. 

“* After the trench was a and in readiness, the 
pipe was put in place upon the false work and 
together, preparatory to lowering to place in the bot 
tom of the river. The pipe was of cast iron, in 1 
lengths, each section weighing 1,500 pounds, and of the 
pattern known as socket and ental | oint pipe. The 
pipe was coated with Dr. Angus Smith’s patent 
nish, and the joints were made of hemp, gasket, 


. Igave joints the greatest depth of lead 
socket would permit, in order to secure the highest 
gree of late 


stiffness: In putting the line 
on the false work, it was so put together as to 
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shape of the trench bottom, so that when low- 
pom the main would come to a bearing on the 
teen simultaneously hout its entire 
When the main was all a Sree. on the false 
and the joints all made, chain slings were attached 
to it at intervals of twenty-four feet, or each alternate 
gection of pipe, and to these chain slings were attached 
rods one and one-quarter inches in diameter and 
pine feet long. These serew rods were each provided 
with a double hook at the lower end, and to these the 
ehain slings were attached. The rods, passing up 
through a heavy, supporting cross timber, were held in 
nuts, with ee extensions for turning them. 
wad ins and were of proof metal, and capa- 
ble of carrying sixteen times the load that was placed 
upon them. provided this very large safety factor in 
order to be prepared for every possible pomgene oar = 2 
While it was not at all probable, yet it was possib 
we t not be able to secure equal duty along the 
entire line in lowering the main. Of course if one 
ehain and screw, from any cause, failed to carry its 
load, its neighbor would be overloaded. 

“After the slings and screws were all attached, the 
two shore ends of the main were plu and braced, 
and the main filled with water and subjected to a test 

ure of 140 pounds to the square inch. The result 
of this test was satisfactory to all concerned. After 
this test the water was drawn from the pipe, as it was 
deemed best not to carry this extra | in lowering 
the main to place. 

“All was nowin readiness for the grand climax of 
the entire work. In a few short hours we were to know, 
from actual, practical demonstration, whether our 

were to prove a success ; whether our theory and 
our practice would prove harmonious. The work had 
been observed with deep interest by the board of pub- 
lie works and by the citizens of Grand yo and 
very naturally there were many doubts and fears con- 
cerning its successful accomplishment. 

“The prevalent fear seemed to be that it was imprac- 
tieable to handle so lengthy and heavy a line of pipe 
all at once, and that even if this could be done, it would 





before, Sage: flowing under it. While the trench in 
the bottom of the river was in excellent shape, yet I 
left all the screws attached, and tension, 


was 
to place, and found to have sustained no injury in the 
process of laying. The here watlined Ye 


rivers with water mains is superior to any with w 
Tam familiar, and if properly pe Brads will always 
insure successful and satis results.” 








TRACK LAYING BY STEAM. 


THE slow nature of the work and the enormous force 
pegnised for laying track by hand or * by team” have 
led.inventors to endeavor to perfect devices by which 
it could be facilitated. These devices have been chiefly 
notable for their ge 2 character. While providing 
mechanical means which were certainly an improve- 
nent, they have mopped fem * mee be yn worm, 

n special occasions, w specially ned gangs o 
men, quick work has been done with them ; but in 
practice the claims of the inventors have not been 
really substantiated. 

It is certainly a great advantage in any case to he 
able to take the ties and rails directly from the end of 
a train which advances as fast as the rails are laid for 
it torunupon. In bad soil, in onnee or me A locali- 
ties, it is especially advantageous. The track-layers 
heretofore in use have been found to facilitate and 
cheapen the work, but have not made it nearly as 
rapid as is desirable. The chief difficulty has been 
to get the ties to the front as fast as needed. To over- 
come this difficulty Colonel Moore, who has made many 
years’ study of this subject, has recently perfected 
a steam track-laying device, which has been exhibited 
recently in operation in Chicago. The general plan is 





shown very well in our illustration. The rails are 








pettently investigates the causes of failure, profits 
is discoveries, and finally succeeds. ed 

The iatter is the true course for the scientist, who 
has learned from experience that failure to achieve cer- 
tain expected results leads to ro ae study, investi- 

and discovery ; so that failure of an experiment 
n one sense is often the highest success in some other 
sense, the incidental discoveries being often of vastly 
ereotes - wane arta er the original object of the ex- 
perimen 

Such was the writer's e ce, some 
his attempt to make a Le jar, and this experience 
during six weeks’ persistent effort, and his final success, 
led to very important results, so that he has never re- 
gretted expenditure of time and effort; and it 
might be better to say to some amateur, ‘Go 
thou and do likewise,” than to describe the p 
method of procedure ; but a few lines on this pate a4 
may save some one much valuable time, which can be 
profitably devoted to other —— investigation. 

The first requisite fora Leyden jar is a _ jar or 
bottle with a wide mouth. Such an article is appa- 
rently very easily obtained, but in 99 cases in 100 is en- 
tirely worthless for the purpose, or of very inferior 
value; and herein lies the chief cause of failure. 
Nearly all our American glass contains ingredients 
which so reduce its electric resistance that it fails when 
used for electric or ~~ or accumulation, as required 
in the Leyden jar. This is especially true of fruit jars, 
eandy jars, tincture bottles, packing bottles, battery 
jars, and similar glass vessels, in the manufacture of 
which lead, sodium, and other conductors, or partial 
conductors, are extensively used, which greatly reduce 
the electric resistance of the ¢ All the nice, clear 
glass, known as “American flint,” is of this variety, 
and must be avoided. 

Indeed, it is better to reject all American glass, as 
very little of it will answer the purpose. The writer 
has tested a great number of samples of — 
made at different factories and in different | ities, 
but has never found any whose electric resistance was 
sufficient for a good accumulator, though some varieties 


MACHINE FOR LAYING RAILWAY TRACKS. 


be impossible to resist the force of the current when 
the line became fully exposed to it. From my own 
point of view, I had considered all serious obstacles 
overcome when the rock trench was completed, and 
that lowering the pipe to its place in the bottom of the 
river would be a mere play spell. And so it proved. 

Of course, I had carefully calculated the require- 
ments of the situation and the means requisite for 
handling the main and for resisting the force of the 
current, and had opts aiply for any and all con- 
tingencies. And this was not a difficult matter at all. 

were no unknown quantities involved ; every- 
thing could be mathematically demonstrated, almost 
a8 easy as two and two make four. [If fifty feet of pi 
could be handled safely all at once, five miles eal ” 
died just as safely, if everything was proportioned 
and timed correctly. As to the great bug , the 
current of the river, five minutes’ ciphering clearly 
of nstrated that gravity alone gave an aiuple factor 
fa aniety, the simple weight of our main being such 
~ t the current would not affect the line in the slight- 
vee degree. These fears and doubts proved quite a dis- 
rbing element, however, with many who were very 
Steatly interested in the success of the work, and the 
Were not allayed until the work was fully plancn Wee 
nd peey were shown to be entirely groundless. 
orty men were now stationed along the line of 
main, one at each'serew, and a signal man with a horn 
in placed in the center. At intervals of ten seconds 
which man gave one blast with his horn, upon 
ich the men at the serews each gave one’full turn at 
Screw lever at which he was stationed. We first 
made a few turns to the right until the main was raised 
o ently to permit of the removal of the temporary 
—s. from under the pire. We then reversed, and 
ite Gea) tally and uniformly, till the main reached 
resting place in the of the river. Two 
the and a half only were oceupied in accomplishing 
the 


bottom of the river, with the entire volume of the 





task, and our main now rests in its rocky trench at 
tiver quietly flowing over it, instead of, as a few hours 





handled on the forward cars. Two lengths at a time 
are strapped together and then quickly passed on roll- 
ers to the front and on to the ties. 

The principal improvement is in the method of han- 
dling the ties. These are carried on an overhead car- 
rier, which is operated by an upright engine and boiler 
on the forward car. This carrier is made in sections of 
about car lengths, mounted on posts, which are held 
by loops or stake pockets on the sides of the car. They 
consist of a series of rollers with concaved surfaces, 
operated by detachable link belts. The ties are placed 
on the rollers and pass upward and over the rail cars 
in a continuous stream, directly to the front. The rate 
of delivery depends re age the speed with which 
the engine is run and the quickness with which the 
ties can be placed. When a tie car is unloaded, a 
section of the carrier is quickly removed and the next 
one dropped, ready to go on with the work. 

There is nothing complicated or hard to learn. A 
green gang of men can at once handle it, and should do 
very quick work. The inventor claims that three miles 
of track a day can be laid ; and this seems entirely pos- 
sible, although it has not yet been tested in actual work. 

Our illustration conveys so clear an idea of the device 
that further description is hardiy needed. Fall par- 
ticulars may be obtained by application to Mr. Abner 
Price, room 7, Home Insurance building, Chicago. 
Railway Review. 








HOW TO MAKE A LEYDEN JAR. 


ANY person of ordinary ingenuity and some electric 
knowledge who has carefully examined a Leyden jar 
is very apt to come to the conclusion that it is a very 
simple thing, and easily made, and if he wants one for 
amateur work, for his own amusement, or to use in the 
class rvow, if he ig a teacher, he is quite likely to under- 
take to make it, and after the expenditure of some 
peney sake geek aes) ees patience, and find- 
ing all his experiments utter failures, he either gives 
up buys the article of some dealer, or 











of the green glass have sufficient resistance for an in- 
strument of low ee Imported glass, on the other 
hand, bas a much higher resistance, and some of the 
best Leyden jars are made of the imported variety 
known as “hard flint.” 

English green glass, such as is used for jars and 
bottles in which pickles and other condiments are 
imported, makes the best Leyden jars, and unless 
some ial size or shape is wanted, the shortest 
method is to purchase such a jar, which can be had at 
any large grocery, dispose of the contents, cleanse it 
thoroughly, and it is ready for use. 

The remainder of the work is easy ; and for this 
some light tinfoil and good flour te are the prin- 
cipal requisites. Cut the foil with shears into stri 
about two inches wide, and five inches, more or less, in 
length, according to the height of the vessel. Prepare 
a strip of wood of sufficient length to reach the bottom 
of the vessel inside, while grasping the upper end as a 
handle ; make the lower end thin and flat, and about 
three-fourths of an inch wide, and wrap about two 
inches of it with soft cotton cloth, securely fastened ; 
and having pasted a strip of foil, apply it with this in- 
strument tothe inside of the vessel, spreading it on 
smoothly. Cover the inside in this way to within 
about three inches of the top, and the outside to the 
same t, give the uncovered portion a light 
coat of lilac, and the jar is practically com 


ete. A 
eap of wood or hard rubber with cork attac ora 
eommon cork, can be used for a stopper, not 
absolutely necessary except for convenience. brass 
rod through the center of the topper, terminating 
about three inches above it in a ball, and below in a 


light spring or chain, in contact with the tinfoil, will 
be found convenient for charging and disch ng. 
Sheet brass or tin can be used for the ou coat- 
ing, soldered to a circulate brass plate at the bottom, 
forming a cup, and closely fitted pote dg If brass 
is used, it can be nickel A jar in this way 
is more durable and in appearance an 


outer coating of tinfoil.— Western 
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THE USE OF THE MAGNETIC NEEDLE IN 
EXPLORING FOR IRON ORE.* 


By Mr. Benyyetr H. Broven. 


As a general rule, geological and mineralogical meth- 
ods alone are used in exploring for ore deposits ; onl 
in a few exceptional cases are physical methods possi- 
ble. Thus, in exploring for magnetic iron ores, the 
com may afford valuable aid, and has, in fact, been 
employed for this purpose in Sweden and in the United 
States for many years. The theory of its use is based 
upon the fact that certain minerals deposited in the 
earth become magnetic by induction under the influence 
of the earth’s magnetism, and that, consequently, the 
two poles are fixed in the direetion of the magnetic me- 
ridian, or, wore exactly, in the direction of the magnetic 
inclination at the opposite ends of the deposit. It is 
well known that there are substances, such as steel and 
magnetite, exhibiting polar magnetism ; that is tosay, 
they retain the magnetism once acquired, even if the 
inducing force ceases to act. Other substances, such as 
soft iron and magnetic pyrites, exhibit — -¢ magnet- 
ism ; in other words, they are magnetic only so long as 
the induction remains. The intensity of the magnetism 
exhibited by deposits of magnetite varies greatly, and 
is qeognantiy so slight that only delicate instruments 
and practiced observers can Cetect it ; in other cases 
the needle is affected at considerable distances. It 
must, of course, be remembered that a given magnetic 
force affects the needle to exactly the same degree 
through 100 feet of granite as through the same dis- 
tance of air. If the magnetic north — of the earth 
is regarded as negative, and the south pole as positive 
(in the northern hemisphere) the upper end of a verti- 
cal mass of ore will be negative and the lower end 
positive. Consequently, if a magnetic needle is brought 
near the upper or negative pole of the deposit, the 
north-seeking or positive end of the needle will be ait- 
tracted. When the point of observation is very near 
the ore pole, the needle will dip downward. The lower 
or positive pole of the ore mass, being usually situated 
at a considerable depth, will not affect the observation. 
Other deposits, coursing in a more or less easterly 
and westerly direction, are less affected by induc- 
tion ; the poles being situated in the long sides of the 
deposit. Frequently the deposits are faulted and 
broken. In this case the separate portions behave like 
fragments of a broken bar magnet, the adjacent ends 
exhibiting opposite polarity. In exploring for ore, 
then, if, on aivension from north to south, the free 
needle is first attracted and then repelled, a fault in the 
deposit is indicated, 

‘o explore for ore, the ordinary miner's dial or sur- 
veyor’s circumferenter may be employed. If astraight 
line is followed with the instrument, the needle will 
remain directed toward the same point of the dial ; or, 
in other words, will remain in the magnetic meridian as 
long as it is kept sufficiently far away from iron and 
magnetic ore masses; but if these are approached, the 
needle will gradually be deflected. The only case in 
which there will be no deflection is when the attracting 
deposit is approached along the meridian passing over 
its upper pole. It follows that in magnetic surveys the 
meridian line must first be found, and fixed in the field 
oron the plan. For this purpose at least two straight 
lines are set out in the magnetic east and west direc- 
tion, from 30 to 50 yardsapart. These lines will at some 
point cross the meridian line. If the dial is set up at 
one end of a line of this kind, ata considerable distance 
from the magnetic mass, there will, of course, be no at- 
traction. On approaching the meridian, the needle 
will be gradually attracted, and at a certain distance 
the maximnm attraction will be reached. On approach- 
ing nearer it will become smaller, until, at the ore me- 
ridian itself, it will be inappreciable. The angles of 
deflection observed at the various stations are noted on 
pegs driven into the ground, and also in the field book 
or on the plan. Following the same straight line to 
the other side of the zero point—or, what is the same 
thing, to the other side of the ore meridian—the same 
attractions are exhibited, but in reversed order; the 
needle turning back to the meridian. If similar obser- 
vations are made along the second east and west line, 
it is easy to fix the ore meridian by joining the two 
points where there is no deflection. These ,0ints are 
midway between the two points of maximum deflection. 
This passes over the upper pole of the deposit, and if 
the pole is approached along the meridian line, the dip 
of the north-seeking end of the needle will, asa rule, be 
greater the nearer it comes to the pole. This method 
is, however, not adapted for fixing the position of the 

le exactly. This may be done by determining the 
isogonic lines—that is to say, by joining the points 
where the needle has the same deflection. In order to 
obtain one or more parallel isogonic lines on both sides 
of the ore meridian, it is necessary to set out a number 
of lines parallel to the ore meridian, and from 10 to 30 
yards apart. At the points where these lines in- 
tersect the east and west lines, the angles of deflec- 
tion must be observed, and isogonic lines constructed 
by joining the points of equal deflection. The needle 
being drawn so wuch out of its horizontal position 
that its free play is hindered, it must be weighted and 
balanced by a piece of wax. If now from some point 
of intersection in the network of squares made 
on the field of observation a line is drawn in the direc- 
tion of the deflection of the magnetic needle, it will eut 
the isogonic curve at a second point, and, eventually, 
the ore meridian. The two points where the isogonic 
line is cut are joined, the joining line is bisected, and 
at the point of bisection a perpendicular is erected ; 
then, perpendicularly under the point where this cuts 
the meridian, is the upper ore pole, and at this point it 
will eventually be found best to sink the shaft, so as to 
be certain of cutting the ore mass. The ore meridian, 
it must be noted, need not always be a straight line. 
In cases where a better instrument was not available, 
excellent results have, in this way, been obtained with 
the ordinary pocket box compass, held in the hand. 

For prelimiuary magnetic surveys no instrument is 
better than the Swedish compass. In this instrument 
the needle, besides revolving in a horizontal plane in 
the usual manner, can also turn in a vertical plane to 
an angle of about 60° with the horizon. The needle is 
horizontally suspended in a brass case on a long verti- 
eal brass pin by means of a long glass cap. The brass 
terminates above in a short steel point, on which the 

> taken as read at the sprinp, une, 1887) o 
nf eS pring meeting (J 1887) of the Lron and 


glass cap rotates. At the bottom of this is a brass 
stirrap, provided with fine holes, through which pass 
the horizontal pins supporting the needle. To enable 


the needle to Bane is a lang slot cut along the 
middle of it. compass box can be qo ye by 
means of three strings passing through three small 
rings fastened 120° on the outside of the box. It 
can thus be easily carried in the hand. Graduation is 
not usual, and indeed unnecessary. Only the cardinal 
ints are marked, as in using it deviations from the 
orizontal position alone have to be noticed. This 
compass was invented in the last century by the cele- 
brated Swedish miner Daniel Tilas, and is still in 
general use. 

The dip of the needle is estimated merely by the eye, 
and is not actually measured. The miner's or dip com- 
pass was invented in the United States in 1886, and 
was adopted by the Geological Survey of New Jersey 
in the systematic explorations for magnetic iron ore in 
that State. In this instrument the magnetic needle is 
suspended so as to move readily in a vertical direction, 
the angle of inclination being measured upon the 
divided rim of a small com box. The needle can- 
not move horizontally. When in use, the ring is held 
in the hand, and the compass box, by its own weight, 
takes = vertical position. It must, of course, be held 
in the plane of the magnetic meridian, which can be 
determined by holding the instrument horizontally. 
In this way it serves as an ordinary ket compass. 
Messrs. W. & L. E. Gurley, of Troy, New York, make 
several different forms of this instrument. One witha 
three-inch needle has the two sides of glass, and is pro- 
vided when desired with a stop for the needle. Another 
form has a brass back and cover and a two and a half 
inch needle. An improved com by the same mak- 
ers is a modification of the Swedish compass, and hes 
a needle three or four inches long, resting — a verti- 
eal pivot so as to move freely in a horizonta Fes and 
thus eee y itself in the magnetic meridian. While being 

ed to the needle cap by two delicate pivots, one 
It is usually provided 


attac 
on each side, it is free to dip. 
with brass covers on both sides. 

With the dip compass, whether Swedish or Ameri- 
can, perfectly trustworthy results can only be obtained 
when the observer is acquainted, by long experience, 
with the peculiarities of his instrument. Compass ex- 
plorations being in many cases the sole source of in- 
come, it can easily be understood that a skillful 
operator will be inclined to keep his mode of procedure 
secret. Consequently, the uninitiated are apt to be- 
lieve that the operator must be specially gifted ; and 
frequently the supernatural properties formerly as- 
eribed to the divining rod are transferred to the com- 
pass. This excess of faith in some is accompanied by 
skepticism in others. For this, unfortunately, there 
are good grounds, the compass being so admirabl 
adapted for dishonest purposes, Thus, Mr. T. B. 
Brooks mentions an American prospector whose com- 
pass needle in the vicinity of an ore mass always 
showed a dip of 90° when facing west, and the true dip 
due to local attraction when facing east. The former 

ition, it is said, was very successfully used in sell- 
ing iron ore grounds, and the latter in buying them. 
Similarly, in Sweden, a powerful magnet inserted in a 
walking stick has been successfully employed to give a 
large dip to the needle when it was thought desirable 
to mislead the purchaser. As a rule, surveyors assume 
that the most ore must occur where the dip compass 
shows the greatest inclination, or is perpendicular. 
This assumption, however, is erroneous. The place 
where the needle is attracted most by a verti ore 
bed is not directly above, but to the north of, the 
south pole of the deposit; for, if the magnetism of 
the earth is powerful enough, there ust be somewhere 
north of the ore pole a point at which the horizontal 
components of the magnetism of the earth and of the 
ore are equally powerful, but acting in opposite 
directions. At this point the horizontal forces neutral- 
ize each other, and then the vertical forces of the mag- 
netism of the earth and of the ore bed tend to bring 
the needle into a vertical position. The evidences 
afforded by the needle often lead toerror. An unim- 
portant pocket of ore near the surface may have as 
great an action on the instrument as a larger ore mass 
situated far below the surface. It is thus seen that in 
exploring for iron ore with the magnetic needle, a 
purely scientific method is necessary. The compass 
should be employed for preliminary work, in order to 
save time and labor; but before a shaft is sunk, re- 
course should be had to a more accurate method. Im 
peeves methods, available for the pur . have been 

evised by Brooks, Wrede, Thalen, and Tiberg. 

. BROOKS’ METHOD. 

Mr. T. B. Brooks, of the Geological Survey of Michi- 
gan, in exploring for iron ore, determined with a pocket 
compass variations east or west; the bearings of a 
standard line being taken as in ee surveys. The 
inclinations or dips were observed on the dip compass 
held in the hand in the plane of the meridian. Some- 
times observations were made with the compass held 
at right angles to this position—that is, facing north 
and south. The instrument was always held in the 
hand, and leveled by its own weight. he intensity 
of the magnetic force for the three positions of the 
com was measured by the number of oscillations 
made by the needle in a unit of time, usually taken at 
a quarter of a minute. No attempt was made to elim- 
inate the earth’s attraction by neutralizing it with a 
magnet while the observation was being made, nor by 
computation ; and the great amount of friction in the 
compass renders the number of oscillations only an ap- 
proximation to the number that would be obtained 
with a delicately mounted needle. Mr. Brooks 
however, done excellent work with this method in the 
a —e and in New York and New Jersey. 
He also descri another method of =e which 
he calls magnetic triangulation. The mode of proced- 
dure is as foHows: Remote from any magnetic rocks, 
neutralize, by means of a bar magnet, the earth's influ- 
ence on the needle of a solar compass. The needle will 
then stand indifferently in all directions. If the com- 
pensated instrument is set up near the magnetic pole 
to be determined, the needle will point as nearly to- 
ward the local pole as its mode of mounting will per- 
mit. The operation being repeated at two other 
points near the magnetic pole, the three lines must in- 
tersect in one —_ whieh will be directly over the 
pole of which the position is sought. By using a dip 


de 
poles often influence the needle at each station 
this method difficult in practice; a place w 
sought where but one strong pole exists, eh 
WREDE'S METHOD. . 
The method ae sen by the Baron FP. Wrede, 
1874, consists in = loring for two points, one cast - 
the other west of the ore mass, at which the d ' 
of the needle from the magnetic meridian are eq 
to the west on one side and to the east on the oth 
The observations are made in the ore field in the dires. 
tion of the tie east and west line, the approximatg 
tion of which is assumed to be known. Midway 
tween the two points there must be a third, where 
there is no declination. The position of the m 
passing over the ore body is thus determined [jy 
then necessary to determine the magnetic in 
and inclination, in order to calealate where the ore 
_ is situated. For this purpose it is nec 
nd out the position of that point for which the 
zontal component of the earth’s magnetism is zero, and 
where the angle of inclination due to the magnetign 
of the ore bed alone is 90°. 


THALEN’S METHOD. 

Professor R. Thalen, of the University of Upsala, em. 
ploysa modification of Weber’s portable wagnetometer, 
or of Lamont’s theodolite. He cannot be said to hays 
invented the instrument, since its ee has been 
known since Gauss’ time (1830). Weber’s magnetometer 
dates from 1836, and Lamont’s theodolite from 1840, Jy 
its simplest form, the instrument consists of a com 
box 344 inches in diameter, divided into degrees or halt 
degrees. At right angles to the diameter, i 
through the zero point of the graduation, an arm ey 
tends horizontally. This serves as a sight in setting 
out lines in the field, and receives the bar magnet 
for the deviation measurements. A deflection of the 
needle is caused by means of this magnet, the longita. 
dinal direetion of which is parallel to the arm, and the 
distance of which from the needle always remains unal- 
tered. On the other side of the compass box there is q 
socket, into which a rod of soft iron can be placed 
pendicularly for inclination measurements. ‘This iron 
rod, like the magnet, effects a deflection of the needle 
The instrument rotates about a vertical axis, and is 
provided with a spirit level and leveling screws. In 
order to simplify the apparatus still further, the com 
pass box may be fastened to a rectangular board, the 
edges of which can be used as sights, while the board 
itself receives the bar magnet, which is fixed by screws 
or springs into the position that is determined once 
for all. As support for the instrument, an ordinary 
surveyor’s plane table may be employed.: The observa- 
tions with the magnetometer consist for the most part 
of deviation measurements, for which two different 
methods may be employed. In one method the instra- 
ment is placed so that the needle is directed to the zero 
point, the bar magnet having been removed from its 
place. Directly the magnet is replaced, the needle will 
deviate from its original ition, the angle of deviation 
being read from the graduated circle. In the second 
method the instrument is turned, while the magnetis 
in its place, until the needle points to zero. The bar 
magnet is then removed, and, when the needle has 
come to rest, the angle is read. In this method, under 
similar conditions, the angle obtained will be greater 
than in the former method. Of the two methods, the 
latter, or sine method, is the more delicate ; but it m 
quires more time than the former, as the instrument 
has to be readjusted at every observation with the 
magnet and iron rod. This method has the disadvan 
tage of not being applicable in the extreme north of the 
ore field, where the magnetism of the ore bed is power 
ful. In the former, or tangent method, the instra 
ment remains unmoved during both measurements. 
The disadvantage, however, is that the so-called con- 
stants of the instrument vary with the angle of devia 
tion. This does not matter if the results are to be ar 
rived at geometrically, since it is then merely necessary 
to join the points where the same angle is obtained, quite 
regardless of the magnitude of the angle and of its cor 
responding constant. If the position of the ore is tobe 
determined by calculations, the sine method must be 
—— 

here no ore is present, the needle is acted upon 

two forees, one of which is due to the fixed magnet, 
the other to the horizontal component of the earth’s mag- 
netism. These two forces acting simultaneously, the 
needle takes up a position in the direction of their 
ant. Then, if a isthe angle of deviation, and H t 
eomponent of the earth’s magnetism, the following 
formule are obtained : 

For the tangent method : H tan a= K,, 

For the sine method : H sin a = Ka, 


in which K, and K. are constants, so long as the siz 
and position of the magnet remain unaltered. If these 
constants are known, the actual value of H may 
found from the magnitude of the observed angle by 
either of the methods. If the constants are unknowl, 
only the relative value of H may be found. Whenob 
servations are made near an iron ore field, in both 
formulez H must be replaced by R, the resultant of the 
horizontal component of the earth’s magnetism 
the magnetism of the deposit. The formula then 


come 
R tan a = K,, and R sin = Kz. 


When the deviations are caused by the soft iron rd 
instead of by the magnet, somewhat similar form 
are obtained ; but the magnetism of the iror rod 

due to induction, its intensity is proportional to the 


has, | variations of the vertical components of the 


magnetism. It follows that the constant, K, of | 
formula in this case must be replaced by a magni 
that varies with the magnetism of the rod. Obser™® 
tions with the iron rod indicate the inclination of the 
earth’s magnetism, while observations with the 
magnet serve for ————— the horizontal 

nents of the same terrestrial force. Consequently, 
combining the two methods, it is possible to 

the vertical components of the magnetie force. 

In order to survey an ore field, it must first be divided 
into squares, with sides 100, 50, or 25 feet in 
Then, at every angle of these squares, the de 
must be observed with the magnet and iron ™ 
Similar observations must be made on ground 
from iron, and so far distant from the ore field @® 








compass in a similar manner, data to determine the 


he influence of the ore is not felt. It is also 








get conte Se eee. The fact that several Iggy 
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to determ a ape declination for each point 
of observation. may be 
sights along one of the lines that has been set ou' 


reading the bearing, 


needle changes its direction from north 
or whether it invariably points toward the 
When these determinations of declination, horizon 
ty, and inclination have been —y => made 
and the angles obtained noted on r div 
—, lines oo pom e = 
ations, ex ting ination (isogo' 
equal intensit fisod, namic lines), and equal 
jnelination (isoclinic ines). This is done h case 
by joining the points for which equal angles were ob- 
tained. The curvature of the lines is drawn as natu- 
gaily as possible, care being taken to avoid sharp bends. 
The curves of inclination and intensity thus construet- 
ed are closed, and have an approximately circular or 


iptical shape, provided that a single isolated ore 
— is bein tn with. They are grou round 
two points, The one at the nort is where the greatest 


eof deviation was found, while that at the south 

is where the smallest angle was obtained. Between 
these two groups of curves is an open curved line re- 
nting the neutral angle. In this neutral line the 
Fitensity ‘is the same as if no ore was present. The 
straight line joining the points where the greatest and 
smallest angles were obtained passes over the center of 
the ore mass, and indicates the direction of the mag- 
netic meridian of the ore field. Directly beneath a 
point in this line, in a vertical ore bed, the greatest 
wass of ore occurs. Therule that most generally holds 
in searching for iron ore is that the ore mass is to 
Gioond immediately beneath the point where the 
magnetic meridian cuts the neutral line. The isogonic 
lines consist of concentric ovals placed, as a rule, sym- 
metrically on both sides of the meridian. From the 
shape and position of these curves useful indications 
may be obtained regarding the position of the ore pole 
moe | the shape of the deposit. 


TIBERG’S METHOD. 


Theinstruments employed by E. Tiberg consist of anew 
magnetic instrument for determining the inclination, 
a plane table, and a sighting instrument. The inelina- 
tion instrument consists of a round box 34 inches in 
diameter and 1¢ inch deep, fixed in two square brass 
frames with 31¢ inch sides. At its circumference it has 
a graduated ring, and in the middle a magnetic needle 
2°36 inches in length. Its axis is at right angles to the 

lane of the box, and rests upon two agate supports. 

he needle can thus move freely when the instrument 
is placed horizontally or vertically. 

Phe instrument differs from other instruments for 
determining inclination in that the center of gravity 
of the magnetic needle is a little below its horizontal 
axis when the instrument is in a vertical ition. The 
needle is compensated for the verti force of the 
earth’s magnetism by a piece of wax fastened to its 
south-seeking end. he instrument is provided witha 
spirit level for horizontal adjustment, and with a ring, 
by means of which it can be suspended vertically. 
The sighting instrument is a brass plate about a foot 
in length, provided at one end with four square flanges 
to receive the inclination instrument for horizontal 
measurements, At right angles to this square there is 
a groove in the plate with a sliding receptacle for the 
bar magnet required for horizontal measuremeuts. 
Four folding sights are attached to the plate in such a 
way that their lines of sight form aright angle. The 
instrument, consequently, can be used as a crosshead. 
Two special sights are added for leveling operations, 
oe ihe instrument is provided with a circular spirit 
evel. 

The plane table employed is of the usual form. The 
observations for vertical measuremeuts are made at the 
surface with the plane table or by hand. The inclina- 
tion instrument is fastened to the plane table, leveled, 
and turned until the needle points to 90°. The instru- 
ment is then raised with the ring at the top, and placed 
at right angles to the magnetic meridian, and the angle 
indicated by the needle observed. The same operation 
has to be done by hand if the plane table is not avail- 
able. When the ore appears to be deep, or when the 
horizontal intensity is powerful, recourse must be had 
to the plane table. 

— formula for valeulating the vertical intensity G 


G = K tan 2, 


in which 0 is the angle given by the needle—that is, its 
deviation from the horizontal—and K a constant vary- 
ing in different instruments from 0°75 to 1°4 of the 
earth’s horizontal magnetic force. Lines of equal verti- 
cal intensity may thus be constructed. In magnetic 
plans it is usual to employ a blue color for positive in- 
tensity, and a red color for negative intensity. The 
accuracy attainable with this method is from 0°2 to 0°1 
per cent. of the earth’s magnetic force in central Swed- 

en, With the plane table 250 to 300 observations ma 

be made per day, and 450 to 500 by hand. For eae 
ore field surveyed the needle must be compensated 
afresh, and a preliminary magnetic survey made. The 
field is then divided into squares, with sides 40 feet in 
length. The base line is as near as ible in the 
middle of the field, and liel to the direction of the 
_ of the deposit. In making the survey observa- 
; ns are made every 10 feet, and in some cases every 5 
se in the immediate vicinity of the ore, and every 20 
The feet or more when further distant from the ore. 
e Seales — is = make as many observations as may 

‘ec 0 I 

curves ait be ndicate what the appearance of the 
eights are estimated by the eye, or by a reliminary 
feveling with the sighting pre tating the more 
a portant topographical details are noted. The maxi- 
a of intensity is generally presented by the point 
we ere the ore is nearest to the surface. It may also be 
oo between two adjacent deposits—in which case 
e mage decreases, at first slowly, or not at all, 
aie en comparatively rapidly. The distance to the 
of owed a vertical ore bed 7 be taken as at least 0°7 
og the breadth of the north polar attraction. This 
dist is, however, not very trustworthy. The vertical 
— of the plane of observation from the upper 
Dole is equal to the horizontal distance of the point 
the needle deviated most from the horizontal 





from that where \ of the greatest intensity was found. 
Tt is also equal to 1} the distance of the point where 
the needle dipped most from that where half the maxi- 
mum was found. The latter rule is the best. 

Sometimes these calculations enable an opinion to be 
formed of the relative values of two similar ore beds. 


For two ts of a similar character, situated at | the 


beneath the surface, it may be assumed 
that the deposit for which the product of the greatest 
intensity and the distance is the greater contains 
the r quantity of ore for the same length of de- 
posit. If the polar surfaces of the two beds are limit- 
ed, this product must be replaced by the square of the 
distance. A good idea of a deposit may be form- 
ed from the appearance of the curves of intensity. 
Regular, long extended, elliptical curves, inclosing a 
long but narrow district of greatest intensity, always 
indicate a regular lenticular mass. An asyumetrical 
bend in the curves indicates parallel deposits. More 
circular curves may indicate a regation of ore if the 
intensity decreases regularly. Irregular curves indi- 
cate more or less irregular deposits. In exploring for 
courses of ore in the mine, a base line is marked out in 
the level, and observations made every ten feet at 
least. At each station three observations have to be 
made: 1. To determine the direction of the total hori- 
zontal intensity by means of the sighting instrument, 
the deviation of the magnetic needle from the base line 
being observed. 2. To determine the magnitude of 
its force by means of the bar magnet. 3. To determine 
the vertical intensity by means of the inclination in- 
strument. Vertical measurements must also be made 
at the top and floor of the level, and for this purpose 
the instrument may be held in the hand. On neutral 
ground at the surface, the horizontal force of the 
earth’s magnetism and the direction of the earth’s 
magnetic meridian must be determined. The results 
of all the observations are represen on paper, along 
the base line. as arrows showing the horizontal forces 
of the magnetism of the ore at the points of observa- 
tion. If all or part of the arrows are directed toward 
the same point, there the ore may be assumed to be. 
The ore would be at the level at which the observations 
were made, if the vertical intensity is negative. When 
the arrows approach in front or behind, the plane of 
observation is above or below the magnetic center of 
the ore. When the vertical intensity is positive, the 
ore may be above or below the plane of observation, 
always assuming that a more or less vertical ore mass 
is being dealt with. 
CONCLUSION. 


From the sketch of the new methods given above, it 
will be seen how epee | the principles of terrestrial 
magnetism have been applied in Sweden for the explo- 
ration of iron ores. The results are not only of scien- 
tific interest, but also of great practical importance. 
To illustrate this, it may be mentioned that, by apply- 
ing his method, Tiberg has discovered very important 
deposits of ore at the mines of Langban and Sikberg. 
Some interesting results, too, have been obtained by 
Professor Thalen, who has been able, with the mag 
netometer, to determine the various percentages of 
powdered iron ore and microscopic fragments of mag- 
netic minerals occurring in the various beds of clay 
at Upsala. In the same way the order of succession of 
beds of iron-bearing rockscan be determined. It ap- 
pears, therefore, that acccurate magnetic surveys 
would be of great value to the geologist, as well as to 
the miner. The value of the improved methods in the ex- 
— and development of iron ore districts cannot 

overestimated, and probably a great future is in 
store for them in solving questions of stratigraphical 
geology in districts containing magnetic rocks. 
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ON A NEW METHOD OF MEASURING MAG- 
NETIC SUSCEPTIBILITY AND MAGNETIC 
PERMEABILITY. 


By Tuomas T. P. BRucE WARREN. 


THE following method of measuring magnetic forces 
opens up an important branch of chemical physics, 
and makes wagnetism itself an interesting adjunct to 
analytical research. 

Ordinary German silver, when tested with a magnet 
in the ordinary way, shows no attraction whatever, but 
if examined in this way is decidedly attracted by a 
magnet. It was, in fact, from examining the contacts 
of electrical apparatus, to determine what metal or 
alloy was used, that this method of procedure was 
=a. 

A delicate chemical balance is placed on a firm table, 
and in the magnetic meridian. A weight of the sub- 
stance whose susceptibility is required, either in powder 
or fine filings, is placed evenly on the pan of the bal- 
ance, and equilibrium carefully made; a powerful 
horse-shoe magnet is then placed directly under the 
pan, which is prevented from approaching within a 
certain distance of the magnet. Care must be taken 
that, in every case, it should occupy the same position. 
Of course it would be more convenient to employ an 
electro-magnet, which could be fixed, and, after ad- 
justing the weights, the magnet could be excited by 
contact with a battery. When avery intense magnetic 
field is required, a coil of wire connected with a dyna- 
“or placed eae emg scale pan. 

we are operating on a paramagnetic or positive 
substance, the pan will be drawn down by the action 
of the magnet, and weights will have to be added to 
restore equilibrium. The weight required to restore 
equilibrium is a measure of the susceptibility of the 
substance in hand. 

If, however, we are working with a diamagnetic or 
negative substance, we should expect the pan to be 
repelled. As these so-called substances are also at- 
tracted, we are driven to the conclusion that diamag- 
netism as op to paramagnetism, in its general 
acceptation, no existence; still, although a sub-! 
stance may have its poles, relatively to an exciting 
magnet, as implied by these prefixes, no case of mag- 
netic repulsion has yet been met with. 

A carefully balanced platinum crucible was found to 


William 
terms magneti ic “susceptibility” and magnetic 
* permeability,” and it is in the same sense 
as used by him that those terms are lo 
paper ; us, “ susceptibility” implies 
which omens 2 understood of ming magnetic, 
and “ permeability be taken as meaning the 
power of conversely ing the transmission of mag- 
netic energy. or a kind of porosity. 

In addition to these terms, we frequently use the 
expressions “‘ retentive power” and “ resi magnet- 
ism.” These terms express what are practically the 
extremes of the same idea. Many substances are mag- 


” 
ma, 


nets when under the influence of another et, but 
as independent magnets return almost to their zero 
condition. The power of retaining magnetic polarity, 

as now 


othe deserves a scientific recognition, It 
me a recognized fact that the retentive power of 
steel can be increased by the addition of other metals ; 
although themselves feebly magnetic, it is generally 
considered that their influence is due to tempering or 
hardening iron. 

Residual magnetism may be roughly measured by 
noting first the foree which draws the magnet to the 
substance experimented on, and, after go grr fe | 
any of the ordin methods, replace the same an 
note the alteration in the attractive force. The same 
method may be used for measuring the rate of acquir- 
ing, under a constant magnetic force, the maximum of 
induced or permanent magnetism. 

In experimenting on the magnetic permeability of 
substances the arrangement of the magnet or magnetic 
field is the same as in the previous case—a plate of the 
metal or stratum of liquid is inserted between the mag- 
net and some iron filings or m et. , 

When the plate is removed, the magnet is attracted 
to within a fixed distance of the filings, the weight re- 

uired to produce equilibrium is noted ; the plate is 

then inserted, and the diminished attraction again 

noted. The difference in weight is due to the arrest of 
magnetic influence by the interposed layer. 

e effect produced by differences in thickness of 

the interpenby layer does not appear to follow the law 

of variation for magnetic attraction as generally ac- 


cepted. 

The magnetic permeability is known to bea function 
of susceptibility. A class of substances appear to exist 
which are almost magnetic insulators, but as a rule 
the higher the susceptibility of a substance is, the 
greater will be its permeability. This we might have 
— 

his method of experimenting on magnetic perme- 
ability leads to the conclusion that we are not warrant- 
ed in treating a vaccuin as magnetic ; on the contrary, 
we have, simply by exhaustion, altered the perme- 
ability of an interposed layer of air. When a magnetic 
substance is made to approach a balanced magnet, the 
force of attraction was as follows : 

At 41°0 mm. distance 0°026 grm. 
7) 20°5 “ ee 0°520 77 
“ 140 1°300 
so that at one-third the distance, in this experiment,the 
attraction is fifty times as great. 

The magnetic force is no doubt increased, partly by 
the diminished distance and partly by increasing the 
permeability of the intervening layer of air in conse- 
quence of reducing the thickness of the stratum. 

In order to obtain com tive results, the unit 
weight is less reliable than the unit volume. It seems 
to me that the unit adopted must, in the case of a sub- 
stance of definite chemical nature, be a function of its 
molecular weight. 

Iam working on this matter with a view of ascer- 
taining the magnetic equivalents of substances—that 
is, the weights of substances required to produce the 
unit force, at the unit distance, in the unit field. 

A curious result of this inquiry is that in delicate 
chemical operations where weighing magnetic sub- 
stances is concerned, we cannot disregard the intensity 
and horizontal force in the place where our weighings 
are made.—Chemical News. 


“oe “ “ 








PHOTOGRAPHY BY VITAL PHOSPHO- 
RESCENCE. 


/- By Dr. JNo. VANSANT. 


SoME months ago there was published in several 
scientific journals* an article in which I showed how 
excellent photographie positive prints, on glass or 
paper, could be made from an ordinary negative by 
means of the transformed or “ stored up” radiant en- 
ergy—the phosphorescent luminosity—of certain in- 
o ic substances, especially particular sulphides of 
ealcium and strontium. 

Many organic substances also, as is well known, 
sess this property of storing up, so to s and after- 
ward emitting, as more or less luminous rays, the 
radiations to which they have been —— Crys- 
tallized carbon, in form of the diamond, and white 
paper may be cited as illustrations of this class. A 
peste latent im on a bromide of silver sur- 
ace, capable of being developed, can easily be pro- 
duced by bringing into contact, for an hour or so, in 
the dark, such a sensitive surface, and an engraving, 
or some ordinary printing, on white paper which has 
been just previously exposed for some minutes to the 
direct rays of the sun. 

But I have now to call attention to the curious fact 
that the kind of light given out by certain animal 
organs, and which evidently in its causation has some 
close relation to the nervous system and vitality of the 
animal, and belongs to a different class cf phenomena 
from the phosphorescence above wentioned, can also 
bring about incipient decomposition in a haloid salt of 
silver. Moreover, it can do this through a sheet of 





be strongly attracted. Bismuth was decidedly attracted, 
but behaved with a curious sl ness, which was} 
ay much reduced by diminishing the distance. e- 
tallic manganese, although not affected by a magnet in 
the ordinary way, has a decided by this 
method of testing. 

It is preferable in some cages to attach a powerful 





glass of the usual thickness used for phot hie 
negatives, and, consequently, there is a possibility of 
producing by such light photographic positive prints. 

The following experiment, copied from my notes, 
proves this : 
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June 8, 1887.—This evening, just after dark, I took 
about a dozen fireflies (Lam corusca), which had 
been captured a few minutes before on the lawn, and 
inclosed them in a wide-mouthed vial of some 3 oz. 
capacity, having a piece of fine white bobinet (such as 
is used for ladies’ veils) stretched over its mouth in 
place of a stopper. Inclosed thus, they would fre- 
quently emit the momentary flashes of greenish tinted 
yellow light for which they are remarkable, though 
usually only one insect at the same time would flash. 
Every few seconds one or another would emit its light 
tor a period which I estimated to average in each case 
about one half of a second, and the frequency of the 
emissions could be increased by ‘gently shaking the 
vial. When not flashing, the under surface of the 
three posterior segments of the firefly’s abdomen, from 
which the light came, was scarcely at all luminous, but 
was simply of a bright yellow color. The flashing was 
—— under the control of the insect, like its museu- 
ar movements. These fireflies are rather less than 
three quarters of an inch long, and the segments which 
become luminous have, altogether, an area of only 


about one eighth of an inch square. The flash is, how- | 


ever, quite bright, so uch so that fine print can be 
easily seen when held close to it. 

Repairing to my dark closet with the vial of fireflies, 
I placed it to one side, under cover, while I arranged 
and clamped a very sensitive gelatino-bromide of silver 
dry plate beneath an ordinary negative picture of a 
landseape on glass, as for contact printing. 

The vial of insects was then inverted over the back 
of the negative, so that only the fine meshes 
of the bobinet and the glass of the negative with 
its gelatine film intervened between the fireflies’ 
light and the sensitive bromide plate. I count- 

the flashes, occasionally shaking the vial and slid- 
ing it over the y -¥- till fifty flashes had occurred. 

The vial was then removed, the sensitive plate sep- 
arated from the negative, and an attempt made to 
develop the latent image. if any existed. Alkaline 
solution of pyrogallol was used, and in a few minutes 
I had the pleasure of seeing a well-marked positive 
image of the negative picture appear, the plate being 
somewhat yellow stained, as if irom too long an ex- 

ure. This was fixed in the usual way with sod. 
1yposulp., and is now in my possession—probably 
the first picture ever produced by the light emitted 
from a living animal organism. 

U. 8S. Marine Hospital, St. Louis, Mo., June 10, 1887. 
—&St. Louis Photographer. 





FREEZING MIXTURES. 
TABLE I.—FREEZING MIXTURES. 


Reduction of Temperatare 
in Degrees Fahr. 
deg. deg. deg. 
; part From + SWto+ 4=46 
5 parts } 
» © ' From -+- 50 to + 10 = 40 


Composition by Weight. 


Ammonium nitrate 

Water 

Ammonium chloride ‘ 
Potassium nitrate............... t 
Water.... : . : = ee 16 
Ammonium chloride... . 
Potassium nitrate 

Sodinm sulphate 

Water. : 

Sodium nitrate 

Nitric acid diluted 
Ammoniam nitrate 

Sodium carbonate 

Water 

Sodium phosphate 

Nitric acid diluted 

Sodium sulphate. 
Hydrochloric acid 

Sodium sulphate ‘ 
Sulphuric acid diluted.. 
Sodium sulphate. shabetone 
Ammoninm chioride 
Potassium nitrate. ... 
Nitric acid diluted. . 
Sodium sulphate.... 
Ammonium nitrate. 
Nitrie acid diluted..... 


> From + Sto+ 4= 46 
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> From -+ 50 to — 40 = 90 
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Snow or pounded ice 
* sodium chioride..... Stteis ddenceoke ail To —5 
Snow or pounded ioe................... se 
Sodium chioride.......  .......... - ‘ t To—i2 
Ammoniam chioride....... nennen * 
Snow or pounded ice................... | ae 
Sodiam chloride. ee | 1 1 
Ammonium chioride s * o— 16 
Potassium nitrate es * 
Snow or pounded ice. _— ) 
Sodium chloride. “i hak To —2% 
Ammonium nitrate. . 8..* ) 
Snow ee _ a « ‘ P a 
Sulphuric acid diluted g « (From + sto— = 55 
Snow... SS 4 ‘ or = fk 
Hydrochloric acid. 5 « From + 3 to— 27 = 59 
Snow 7 ' P 4 - 
Nitric acid diluted 4 j From -+ 39 to — 30 = 68 
Snow... 4 im ‘ ~y 
Calcium chioride 5 «© ;From+Rto—dW=72 
a >. = | Fro: + at 50 = 82 
Calcium chloride crystallized. go paren 
ae GY te 2 = ; From -++- 32 to — 51 = 88 
TABLE Il.—EVAPORATION OF LIQUIDS. 
sesh ten eee — so 
§ | 88 | be | 2. | BS | os 
Liquid or Gas. 4 Ze | ss an =3 
> | 26 | om | Sm | Be | aA 
a% I | . ~— 
Specific gravity of va- te e 
por com with} | 
air = 1°000...... oaze | O50 | aes | 161 | 2°24 
Boiling point at at-| - : . ia 
mospheric pressure, | 
. Fabr.... 22 \-373| 10°5 14 —2'2 
Latent heat of vapor-) | 
ization at atmo- 
spheric pressure, 
GE cccccccas ces 966 900 165 | Ike 
SEhscey ewe ——— —]} oe | Sewssh Seu & 
Ss deg. Ib. Ib. Ib. lb. Ib. Ib. 
= Fahr, | 
HO 
| oes 
a 2» 19°4 12°0 57 | 16 
0 30°0 15 wT? 98 154 
+B 477 26 21 16°9 20 
+2 0-080 | 415 36 36°0 27 270 
+” O12 | 3°0 45 42°65 273 31°38 
4 " +60 | O84 | 1080 | 72 | GO | 414 | 440 
+80 ome m4 we 86"1 2 00 
= 100 092 | 210°6 16°2 118°0 a5 71 
st 120 1°685 | 23°7 | 23°65 éase 17"6 97 
SA 40 | 287 | .... 33°5 dook! It vps 
a8 160 4731 66 [an 
190 751 62°0 ase 
200 | 11°586 81°8 now 
S | me lier 96-0 \ he 























CAVERNS NEAR MANITOU, COLORADO, 
By H. C. Hovey. 


EVERY lorer of Colorado must have noticed the 
| faet that, while there are many canons, there are few 
|caverns. This fact may be explained by observing the 

ogical peculiarities of the region. The western 

ks of the Missouri river are only 700 feet above the 
level of the sea. The plains stretching thence west- 
ward to the foot of the y Mountains havea ual 
upward slope, reaching finally an altitude of 6, feet 
above the sea. The underlying rocks are broad sheets 
of sandstone, slate, shales, and limestone. The moun- 
tain region was made by an upheaval of the lower 
rocks, causing them to appear at the surface, namely, 
granite, gneiss and trap. Along the border line be 
tween the plains and the mountains is a narrow but 
highly interesting region, lying nearly north and 
south, where the rocks of the plains appear to have 
| been turned abruptly upward and then broken off. 
| They must have formerly extended much farther up 
the mountain side than now, having since been worn 
away by the action of the elements. The width of 
this border on varies from one to twelve miles. It 
is a sort of geological paradise, where one may cross 
| the edges of all the strata, from the Archean to the 
| Tertiary, and study to good advantage the history of 
their folding and erosion. 

1 observed that, in many places, the sedimentary 
rocks seemed to have been modified by the former heat 
of the adjacent eruptive rocks sufficiently to acquire 
an obscure columnar structure. Perpendicular lines 
of weakness were thus opened, admitting the rain wa- 
ter, the roots of plants and trees, and otherwise favor- 
ing the formation of canons rather than of caverns. 
But in certain localities the masses of homogeneous 
limestone were large enough to permit the excavation 
of grottoes of considerable size. 

he most noted of the Colorado caverns are those 
found in the vicinity of Manitou Springs, and that add 
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PLOT OF THE CAVE OF THE WINDS. 








Seale, 1 in. = 120 ft. By E. O. Hovey. 
| The shaded portions were discovered by the Pickett 
Brothers, 1880. 


greatly to the attractions of that remarkably pictur- 
esque region. It may not be Lyon | realized that, 
within a radius of ten miles frou those famous springs, 
|are the Garden of the Gods, Glen Eyrie, Monument 
Park, Pike’s Peak, and the Cheyenne, Queen’s, Williams 
Canons and the Ute Pass, with its sparkling ‘* Fontaine 
| qui Bouille,” and Rainbow Falls; added to which now 
| the wonderful caverns, which it is my object to describe 
|in this article. 
| I shall first mention ‘“‘ The Cave of the Winds.” This 
|/name was long given to an open cleft in the limestone 
| wall of Williams’ Canon, rather more than a mile dis- 
| tant from the soda springs of Manitou. It is under 
| the cap of the mountain, and some distance above the 


jroadway. Williams’ Canon is very narrow, and its 
|almost perpendicular walls vary in height from 200 to 
500 feet. ence it is not remarkable that this rift 


}should have remained so long unexplored. It looks 
from below like the mere beginning of a new canon to 
intersect the main one. It is about ten feet wide 
and seventy feet high, and spanned by a double 
natural bridge. A small orifice was discovered within 
this rift, in 1880, by two boys named Pickett. This let 
them into three rooms, which they anqigeet This part 
of the cave is shaded on the map. y be- 
longed to Messrs. Reinhart & Snider, of u, who 
promptly ion of the new discovery. In 

anuary, 1881, Mr. G. W. Snider, who seems to have 
a fondness for cave hunting, foreed entrance by 
drill and hammer through the limestone, 


an 
a seam in 





that led to the discovery of perhaps thirty more 
The names of the various halls and chambers are net. 
ven 


on the 

f as fi to me. They have, however, little: 
sclontifie significance. The Cave of the Winds boasts 
Ne sg a cetlienr Uebel stalagmites, be. 

sides D spar, oulopholites, Epsom salte, 

and various other minerals such as are commonly 

found in limestone caverns. Extensive beds of ocher 

in certain avenues, show that the subterranean stream 

that once flowed here, t down from the granite 
hills above, decomposed feldspathic materials for these 
ferruginous clays, which are now hard enough to take 
a fine polish. of rounded pebbles also oceur, 
often coated by s itie deposit. These have been 
by some referred to the time when the ocean washed 
the foot of Pike’s Peak. But there has been time 
enough since then for the running water to cut out the 
whole cave; and the same t probably rounded 
the fragments of granite into these pebbles. The cave 
in its present condition is very dry, with few standing 
pools. 

The accompanying map, drawn by my son, Mr. E. 0, 
Hovey, from data supplied by Mr. G. W. Snider, is ag 
correct as anything to be bad. It is ona seale of 129 
feet to theinech. Accordingly, the areal dimensions of 
the Cave of the Winds cannot well exeeed 660 feet in 
its longer and 300 in its shorter axis. The visitor fol 

















2. Vestibule. 


8. Canopy Av. 4. Ala 
6. Narrows. 
9. Rotunda. 
13. Lovers’ 


1. Entrance. 

baster Hall. 5. Horseshoe Tunnel. 
7. Lake Basin. 8 Jumbo Tunnel. 
10. Musie Hall. 11. Lake. 12. Organ. 
Lane. 14. Bridal Chamber. 


PLOT OF MANITOU GRAND CAVERNS. 
Seale, 1 in. = 120 ft. Surveyed by J. Robinson. 


The sclid line represents the contour of the floor; the 
curved dotted lines ~i~1~1~ represent the 
horizontal sections of rooms wider above the floor; 
the straight dotted lines are the surveyor’s lines. 


lowing the paths and rambling around through the 
galleries would no doubt walk a mile or two. Only 
about twenty rooms are really exhibited, the remain- 
der being difficult of access. 

We shall next visit the Manitou Grand Cavern. To 
do so we follow the well-worn road winding up the Ute 
Pass. On the right are granite cliffs, and on the left 
the gorge through which flow the waters of Fontaine 
qui Bouille. We pass the lower falls, or Baths of Ve 
nus, and then shortly reach the famous Rainbow Falls, 
one of the most beautiful cascades in existence. 

At a point about 200 yards above the falls, the car- 
riage road leads up Cavern Canon, to Cavern Mountain 
—a mass of red and gray limestone, whose fossils show 
that, like the limestone of Williams’ Canon, it belongs 
to the Silurian period. From the door of the caver® 
itself a magnificent the eye, including 
high cliffs and foot while in the distance the 
snow-capped summit of Pike’s Peak is visible. 
ered by Mr. G. W. Snider, in 1981, 

the public til! 1885. 
There were 10,000 visitors in 1886, a still larger 





owing to some confusion in the nam. 
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visit it this year. Every possible effort | measure, and the needless tion it has encoun-| containing numerous fossils in northeastern Florida. 
se TD keop the contents of the cave intast from | tered, the work it has y done is most praise-| Great numbers of fossils are found BS aves near 
is army of tourists, and the boasts | worthy, and demands suitabl A vote to| Jacksonville, but not one that is not f in the wa- 
io ean ceneeain,powneyes ameunann Snes Seat. cece Gandy. noreaiay, 10 ce eee Leer the cebdoonia ss Vasel o Meregaa resi the Onn: 
ae sg The address by Brot Drammond, on “The Heart of | lines of which are jndicated by the 100 fathom line of 


main branches of the cave lead out from the | Africa, 


Canopy Avenue leads northward, amid fan- 
tastic arches ap alabaster pillars. This arm ends in 
what is called * The H unnel,” near which 

s objects of interest, one of them being a 

column eight feet long, the problem as 

to whether it was fractured by some convulsion of 

nature or, like the prostrate columns in the Pillared 

Palace of Wyandot Cave, was felled by the Indians to 
alabaster materials for charms and images. 

Retcrning to the vestibule, we enter the middle or 
northwest arm of the cave by “the narrows,” lead- 

to the Rainbow Caseade, girt about with coral-like 
tes, some of them seeming as light as floatin 
The rotunda is adorned b: ee cones 
stalagmites. To the right s the “ Lovers’ 
"a long avenue whose chief curiosities are 
ite and s ite that have been joined to- 
after the style of an old-fashioned churn and 
, and a group of stalagmites resembling a flock 
of sheep with their little shepherd. ‘‘ Jumbo Tunnel” 
seems to be an extension of ** Lovers’ Lane” across the 
‘main cave, and ornamented by fine rows of stalac- 
titie columns with three symmetrical arches. It ends 
in the largest stalactite in the cave. The probabilities 
arethat the cave once extended much farther in this di- 
rection, but has been filled up by dripstone. 

At the intersection of these two channels is the bed 
of what was once a lake. There is first the stalagmitic 
rim, the former margin, then follow successive ridges, 
like stony waves, narking the gradual recession of the 
waters as the dimensions of the pool diminished. 
Around this old lake bed are mimic statues, silvery 
frostwork, and alabaster cascades. The ceiling over- 
head is about sixty feet high, and a natural gallery en- 
cireles the room. 

Beyond this is a still larger hall, whose extreme length 

400 feet, and which has a number of attractions. 
It is indeed a grand cathedral, where the imagination 
finds the galleries, belfry, chimes, pulpit, confession- 
al,andorgan. The latter is a splendid set of. musical 
stalactites, resonant on ussion, and singularly 
enough arranged in the order of the notes of the scale, 
sothat a skillful performer can execute on them any 
simple melody. here is a similar phenomenon in 
Laray Cavern, but I do not remember to have seen it 
elsewhere, although musical stalactites are common 


The southern arm of the cave is at firsta wild jumble 
of rocky slabs, under which is a layer of red clay. 
Through this clay a walk three feet wide has been dug 
for the convenience of visitors. Soon the scene changes. 
Singularly colored domes are above us. We pass 
what looks like a vineyard in full frnitage. The way 
grows labyrinthine. It seems like an unde 
canon, as it really is. Thecavern expands into an im- 
mense room, rather barren of ornament, but impressive 
by reason of its size ; and then it contracts to an arch- 
way, with an alabaster cascade on one side and turtle- 
shaped rock on the other. This romantic doorway 
conducts us to the Bridal Chamber—a room that every 
cave in America probably has; and no twoof them 
arealike. This is really an exquisite room. The sta- 
lactitic drapery is very fine, and the walls and roof are 
decked by many fanciful shapes. Here are some re- 
markably fine helictites, or distorted stalactites, twist- 
ed by the came of crystal points diverting the 
growth of dripstone, or perhaps in son.2 cases by fungi, 
such as the mucor stalactites found in Luray Cavern. 

The main points of interest are indicated on the ac- 
companying tap, prepared from an exact survey. 
Thesolid line represents the contour of the floor ; the 
curved dotted lines represent the horizontal sections of 
rooms wider than the floor; the straight lines are the 
4) os oak lines and pathways through the avenues. 

Probably I should add that, while I had the gratifi- 
cation of exploring this interesting border region with 
some thoroughness a few years ago, and passed over 

localities where these caves have since been dis- 
covered and opened to the public, my materials for 
these articles have been obtained by correspondence 
the proprietors, and not from personal explora- 
tion. In reply to my inquiries, and at my suggestion, 
the temperature of both the Cave of the Winds and the 
Manitou Grand Caverns was carefully ascertained, 
end is reported to vary from 52° to 55° Fahr., a fact 
teresting, because that temperature agrees ex- 
y with the temperature of Wyandot, Mammoth,and 
Laray caverns as ascertained by me, after repeated ob- 
ations. 








GEOLOGY AND GEOGRAPHY.* 


It may be doubted if any branches of science inter- 
est a larger number of persons than those that are 
Rrouped together in Section E of the American Asso- 
ciation for the Advancement of Science, viz., geol 

geography. Hence, we made arrangements this 
year to get abstracts of all the papers and notes of the 
aoa sions coming before this section, with the original 
oa tion of spreading them before our readers. But 
, to our surprise, that to do so with any sort of 
to the distinguished authors, we should have to 
~ at least an entire issue to this single subject. 
mere titles of the rs read would fill two col- 
— We are under the necessity, therefore, of mak- 
& selection, at the risk of disappointing some of 
ame who had kindly aided our undertaking. 
Gilbert. ning address of the President, Prof. G. K. 
already been published in the Scr. Am. 
SUPPLEMENT. It was made the special order for Fri- 
¥, and elicited warmer controversy than seemed 
necessary. The work of an International Geological 
Congress is too important to be made an occasion for 
fewenal ambition or jealousy. The effort to enlarge 
Then merican committee was in the right direction. 
on are eminent names that the public would like to 
State wn he suggestion is good that as many of the 
sda without inaking it uneieldy. “And Yet, te 
ealling the <me waking it unw . yet, re- 
eam that has been freely given to the 


* 
ing aamedaer read before the American Association, New York meet- 











the | prepared by 


,and therefore coming 
under the limits of Section E, was delivered before the 
entire , and therefore need only be men- 
tioned here. 


Ver ropriately, the section gave 
wegen ee the New York and its 
environs, meee work in southeastern New York 
and northern New Jersey, the limestones of Wes 
ter County, and the eruptive rocks of the Archean 


inence to 


the Hudson and elsewhere in the vicinity. After 
the adjournment a special 
ing tour th h this interesting 
Kunz, to enable the visitors to verify for themselves 
some of the statements previously made by Profs. 
Martin, Merrill, Britton, and Kemp. Many of the 
more striking facts may be found in the ix 
Prof. D. 8. Martin for the new edition of 
Appleton’s Dictionary of New York City. Opportu- 
nity was given for examining the extensive cabinets of 
the Columbia College, the American Museum, and 
numerous private collections. Selected minerals were 
also exhibited in the section, and a geological map of 
the region around the city. 

Another paper of considerable local interest was by 
Prof. Doremus, concerning the condition of the famous 
Egyptian obelisk in Central Park, and the successful 
protection of this monolith from the rav of two 
winters by saturating its surface with melted paraffine 
wax. Heexhibited large fragments of syenite that had 
already broken away, and stated that more than 700 
pounds had thus been removed, and. that the entire 
inass would before this have crumbled to ruin had not 
effective measures been taken. 

Another class of papers showed the remarkable re- 
sults obtained from a critical examination of the num- 
erous deep wells lately bored in search of natural gas. 
Though dug in the interests of speculation, they have 
served a valuable scientific end, by enabling us to de- 
termine the strata underlying localities long undeter- 
mined by any surface oe 

One of these wells was red at Oxford, Ohio, ata 
point 900 ft. above the sea level. Prof. J. F. James, 
who read a paper about it, said that the drill passed 
through various strata to a depth of 1,365 ft., or 465 ft. 
lower than the sea, when salt water was struck and the 
wellabandoned. Samples had been taken of the rocks 
at 87 different depths, and thus a section pre 
which was exhibited, showing better than ever before 
the true geological formations of southwestern Ohio. 
This was the first well that had ever passed complete- 
ly through the Trenton limestone in that region. It 
was comed by boring through 40 ft. of drift, 360 ft. of 
blue limestone and shale interstratified, clear blue 
shale for 380 ft. more. Then came the division be- 
tween the Cincinnati group and the Trenton, 47 ft. 
thick, and a hard black limestone, A white limestone 
came next that was 445 ft. thick. At the depth of 
1,280 ft. the rock became coarser, and e arena- 
ceous still furtherdown. The entire thickness of the 
Trenton was about 500 ft., with calciferous sandrock 
underneath it. Prof. C. 8S. Prosser described another 
well that had been drilled this year, at Morrisville, 
New York. Natural gas was obtained at two horizons, 
and a bed of rock salt was found 10 ft. thick. This 
well was 1,889 ft. deep, and passed through the Hamil- 
ton, Mareellus shale, Corniferous limestone, Oriskany 
sandstone, Lower Helderberg, Salina, Niagara, and 
Upper Clinton. Prof. Prosser also described the Upper 
Hamilton group of Chenango and Otsego counties. A 
deep well near Utica, New York, has particular inter- 
est, because the section thus obtained will furnish for 
some time to come the standard for central New York. 
It was described by C. D. Walcott. Its depth was 
2,100 ft. It through the Hudson River group, 
the Utica yah the Trenton, the Calciferous, the Pots- 
dam, Pre-Potsdam, and the Archwan. 

The Berea grit, from which millions of grindstones, 
ete., have been made, forms a persistent sandstone ho- 
rizon through northern Ohio, and was described by H. 
B. Cushing, by the aid of five elaborately prepared sec- 
tions, each running from the base of the Sharon con- 
glomerate down to the base of the Bedford shale. By 
this comparison he claimed to establish the relative po- 
sition of this formation. 

A paper that was regarded as highly valuable by 
Prof. rsh and camen gore judges was presented by 
Prof. R. T. Hill, of the U. 8. Geological Survey, show- 
ing by stratigraphic and palwontological evidence that 
there is in Texas a deep marine group older than the 
base of either of those sections that include the 
Dakota nes pag = Meek — geen. and wore 
was soppees to be the equivalent of the upper portion 
of the Middle Cretaceous of Europe. This entirely new 
group has great resemblance to the Lower Greensands 
and Neocomian, thus dispelling the error that the 
Lower Cretaceous was not represented in this country. 
It was shown that Texas presents the most favorable 
conditions for studying the Cretaceous, o to the 
transitional position it ocenpies between the Gulf and 


party was led on an explor- 


Lower Eutaw clays, extend into the State from their 
typical localities, and apparently blend ther. Prof. 

also gave the characteristic fauna of the chief sub- 
divisions of the Texas Cretaceous, and showed the 
stratigraphic position and range of the numerous fos- 
sils heretofore described from that region without lo- 
eality or date. He said that no definite nomenclature 
of the American Cretaceous should be attempted until 
Texas had been fully studied. 

The geology of another Southern State, Florida, was 
briefly explained by Prof. L. C. Johnson. Many of the 
=—— . on the central perm y _ into rane py 
anddo not reappear except as large springs on the 
land or as fresh water springs in the sea. The people 

t their water suppl rom borings, going down to the 

ne. If the wel pen to go through this, then 

the whole reservoir may be lost in the underlying cav- 

ernous limestone, ¢. g., a well at St. Augustine, 
w promised an abundant flow, and then suddenl 
for the above reason. At Jacksonville, a we 

was continued till it reached the nummu- 

flow of fine 


went d: 
nearl 
litie limestone, at 600 ft., when a stron 





deposit of 


water was obtained. There is a val 
limonite There 


in hummock land. are 


the Nebraskan sections; both of which, except the, 





conning, The backbone rises as we go south until 
the 


we hlands of Lake Apopka. Southward 
sae pre ony oO he = they form the heme gener 

stratum. 0! @ e region spreads ou 
“ at portions of the 


more and more, so as to yee large 
country, and furnish the static pressure for artesian 
wells, no borings in the highlands will be successful, 


tches- | but only in the lowlands, Miocene strata about 80 ft. 


thick overlie the Eocene in most parts of the State. 
Following this paper came one by W. B. Scott, con- 
cerning the Upper Eocene fo of the United 
tes, 


“The Southern Drift” was the title of Prof. J. E. 
Willet’s paper. South of the Ohio River there is no 
general occurrence of drift. But, beginning near the 
northern drift in New Jersey, a narrow belt of drift ex- 
tends through the Atlantic and Gulf States, returning 
to the drift near Cairo, a ae of nearly 1,200 miles, 
This is supposed to have been formed by the immense 
floods that flowed down from the melting = of 
the north. The great beds of rounded. bles are 
unique, though the sands and clays are to dis- 
tinguish from others. The pebbles are cherty, and 
often show silicified fossils. he whole country tra- 
versed by the glacial floods afforded iron, which 
cemented the sand into sandstones and the smaller 
— into conglomerates. ‘These rocks are usually 
ound near the top of the drift. In Alabama blocks of 
this conglomerate are used for mili-stones. Nodules of 
limonite occur containing extremely brilliant ochers, 
which may have been used as paint by the aborigines. 
This great belt of drift was the ancient shore line of a 
sea a thousand miles wide. 

Prof. J. W. Spencer, of the University of Missouri, 
read three papers, the first on the sub-aqueous origin 
of the drift in central Missouri, the second on glacier 
erosion in N’ aewes, and the third on the theory of gla- 
cial motion. Value was given to these papers from 
the fact that the author of them has just returned 
from an exploration of the snow fields of Europe. He 
found that many of the northern glaciers were rapidly 
advancing, a phenomenon not generally seen in the 
Alps. The ice reaches from rock to rock, thus forming 
caverns. It moulds itself about fragments so that the 
lower side is grooved while the stones are left behind 
where stranded. Bowlders were rounded as they rolled 
along on the ice, and not as they were torn off and 
shoved along by it. A loose pebble caused a tongue of 
ice to be pus: backward without itself being pushed 
along. Scratched stones were rarely seen among those 
that had fallen out of the glaciers, but where the ice 
was full of sand, the subjacent rocks were polished. 
Upper layers of ice were seen bending and flowing over 
others that were lower, when the latter were impeded 
by barriers. A bowlder was being crushed, not by 
ae seep gen ice, but by the component of the total 
height of the sloping D gpvend It is only on the ice- 
falls that rupture and regelation occur. Elsewhere 
they level, but do not dig up, the shingle. These and 
other observations go to show, in Prof. Spencer's 
opinion, that the ‘ fluidity theory ” is correct. 

A valuable pages was read by W. T. McGee, of the 
U. 8. Geologles Survey, concerning what is called 
the ‘‘Columbia formation.” This consists of a series 
of deltas laid down by the rivers of the middle Atlan- 
tic eee riod of submergence varying from 
100 to feet, and of a series of terraced littoral de- 
posits connecting these deltas. Its lower division is 
made up of bowlders, gravel, and sand ; its upper of 
brick clay or loam. It overlies unconformably the 
known Cretaceous and Tertiary, and is therefore Qua- 
ternary. It Oe pase a period of cold much earlier 
and longer and accompanied by greater submergence 
than the epoch represented b 
other words, the Quaternar 
States had two epochs of col 
of mild climate. 

Maps of two new caverns near Manitou, Col. 
exhibited by Dr. H. C. Hovey, of Bridgeport, Gonn., 
who also described their history, contents, and |o- 
gical relations. One of these is in Williams’ Canon, 
and was discovered in 1880. It is called the Cave of 
the Winds. The other, in Ute Pass, is named the Man- 
itou Grand Cavern. It was opened to the public in 
1885. This account is published in full, with the 
are in another of this journal. 

fs. Joseph T, and U. P. James jointly presented 
a paper of considerable length on the corals of Cincin- 
nati, with a revision of species. Descriptions of 73 
gee of Monticuliporoide are given by local authori- 
ties, whose work depends on the internal and micro- 
scopic structure of these fossils. It is now proposed to 
rearrange them according to externals alone. This 
family may be subdivided properly into six principal 
groups: the Massive, Discoid, Laminar, Encrusting, 
and those assuming forms of special nature. Any 
student of the fossil corals will, we think, admire the 
a of the above arrangement. 

Prof. C. Hitchcock, of Dartmouth College, has been 
visiting the Hawaiian Islands, and brought an interest- 
ing report as to their geological features. The hi 
islands are volcanic, while the low ones are coral isl 
The ocean in the vicinity is from 16,000 to 18,000 ft. 
me According to Wallace's theory, each island is 
built up asa sharp cone. The lava was poured out 
fromthe bottom of the sea and then piled up to the 
sea level, and thus continued until the supply of lava 
— ——- This is peeves by 4 — eee 

ora. e sav. used to depend on the large 
that floated thither from America; and those lew 
brought life and seed. These islands were probably 
never connected with New Zealand, as su ted by 
Dutton. The buttes on which he dépended tee proof 
are evidently of volcanic, not sedimentary, n. 
There is a series of steps or terraces made by the flow 
of lava over precipices. Vast quantities of sand and 
ashes have been blown out from the volcanoes and de- 
posited on the adjacent plains, till they look like de- 
posits of alluvium. 

Prof. J. 8. Newberry deseribed fifteen new species of 
fossil fishes discove by Mr. Terrell in Ohio during 
the past year, besides twelve that have already been 
described elsewhere. They are all from the Cleveland 


by Mr. G. F. | Sta 
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paper was elaborate and illustrated by the fossils them- 
selves as well as by figures. He also presented a pa 
on the Triassic rocks of New Jersey and Connecticut, 
showing that they represent only the uppermost por- 
tion of the European series, the equivalent of the 
Rhwtic beds of Germany. 

When we say that among the papers which we must 
reluctentiy refrain from mentioning were contribu- 
tions by Professors Winchell, Owen, Newberry, Wil- 
liams, Branner, Comstock, Walcott, Fontaine, and 
others nore or less widely known, the reader can see 
persia y rich feast was spread for the members of Sec- 
tion E. 

If we might offer a suggestion, it would be that there 
are — highly important questions of geography 
that ought to have their share in the discussions of the 
Association, and that properly belong to this section 
as well as the geological matters that now receive al- 
most exclusive attention. But the record of work 
actually done in the recent meeting is one to be proud 
of; and we are gratified to have had the privilege of 
following it through in detail, step by step, and of 
meeting this noble body of students of the rocks and 
fossils, the minerals, metals, and soils, the caverns, 
mountains, and glaciers. 











. (Continued from Surritement, No. 607, page 9701.) 
WHAT AMERICAN ZOOLOGISTS HAVE DONE 
FOR EVOLUTION.* 


By Epwarp 8. MORSE. 


Tue effect of mechanical strains as producing like 
morphological effects has been treated in a masterly 
way by Dr. John A. Ryder. He cites the vertebral 
axes of turtles and extinct armadillos, also the sacra of 
birds and mammals, and says: ‘ These observed coin- 
cidences, it is believed, are neither accidental nor 
designed by an active cause external to these organisms 
or their cosmic environment. I would rather believe 
that the structures, so far as they have been evolved 
in parallel or similar ways, are the results of like forces 
conditioning growth and nutrition in definite modes 
and determinate directions. The manner of incidence 
of the modifying forces being in all cases determined 
by the voluntary actions of the organisins ; the actions 
in turn are determined by the degree of intelligence of 
the animal manifesting them.” 

In considering the ‘‘ Laws of Digital Reduction” 
Dr. Ryder gives a concise presentation of the vari- 
ous groups of animals, showing in each the line of 
mechanical strain in the extremities and its correlation 
with the increased development of those digits bearing 
this strain, and the consequent reduction or atrophy 
of those digits out of this line. These considerations 
led him to the following conclusions : 

I. “That the mechanical force used in locomotion 
during the struggle for existence has determined the 
digits which are now performing the pedal function in 
such groups as have undergone digital reduction. 

Il. That where the distribution of mechanical strains 
has been alike upon all the digits of the manus or pes, 
or both, they have remained in a state of approximate 
uniformity of development. 

Ill. It is held that these views are Lamarkian and 
not Darwinian, that is, that they more especially take | 
cognizance of mechanical force as a mutating factor in 
evolution in accordance with the doctrine of the corre- 
lation of forces.” 

Dr. Ryder further says: “It seems a most con- 
vineing proof of the doctrine of descent to find man an 
instance of the same kind of specialization determined 
by the manner of the distribution of strains as is so 
often found among the lower groups, such as the horses, 
sloths, jumping mice, and even-toed ungulates.” 

In another memoir Dr. Ryder considers the 
mechanical motion in forming and modifying teeth. 
Considering first the simplest form of movement in the 
inammal’s jaw, opening and closing, without fore and 
aft or lateral movement, he shows the successive 
changes going on coincident with the more complex 
movements of the jaw, and that the enamel foldings, 
ridges, crests, etc., have apparently been modified in 
conformity with the ways in which the force used in 
mastication was exerted. 

Prof. A. Hyatt, in an exhaustive study of the plan- 
orbis of Steinheim, shows among other things the effect 
of gravitation as accounting for the form of the mollusk 
shell, citing examples from al) the classes and even 
drawing examples from other sub-kingdoms to support 
his views, 

Prof. E. D. Cope in a memoir on archasthetism 
considers the hypothesis of use and effort, the office of 
consciousness, etc. He attempts to show that con- 
sciousness is primitive and a cause of evolution. He 
sustains his thesis by a series of arguments which, if 
not beyond my grasp, would be too extensive to present 
here. lcan only repeat the regret I expressed in the 
Buffalo address, namely, that neither Srodenor Cope 
nor Professor Hyatt has yet been induced to present 
to the public an illustrated and simple outline of their 
theories. Such a demonstration, I am sure, would be 
acceptable not only to the public, but to many scienti- 
fie students as well. While these two eminent natu- 
ralists believe fully in the derivative theory, they insist 
that Darwin’s theory is inadequate to explain many of 
the phenowena and facts which they encounter in their 
studies. Darwin has distinctly said in his first edition 
of the “Origin of Species.” ‘“‘Il am convinced that 
natural selection has been the main but not the exclu- 
sive means of modification ;” and in his sixth edition of 
the same work, in quoting these words, he laments that 
he is still misunderstood on this point. The theory of 
acceleration and retardation of these authors is, if I 
understand it rightly, a very plain case of natural 
selection, It was inevitable at those individuals 
that matured the quickest were better prepared to de- 
fend themselves, were quicker in the field, were able to 
give their offspring an earlier start in the season, were 
in every way more fitted to survive, than those which 
matured later. It is assumed that this is a law when, 
to my mind, it seems the simplest result of natural 
selection. Instead of overriding it, it is only a con- 
spicuons result and proof of it. 

A parallel case may be seen in the increase in size of 
the brain in the vertebrates, and conspicuously in the 





higher vertebra’ since their first appearance in geo- 
losieal history. e individual brain clearly varies in 


size, and it does not require a great effort to perceive 


complex struggle for existence. with the 

ter develo: t, parts that were freely used for 
ocomotion before, now are compelled to perform addi- 
tional service, and through the law of use and effort, 
which all admit as an important factor, organs are 
modified in strueture, the anterior portion of the body 
assuines a new aspect ; and it wason the c of 
these parts and aspects that Professor Dana was led to 
formulate his bass pore and ingenious principle 
of cephalization. It is a result and not a cause. And 
so I believe, though with great deference to Cope and 
Hyatt, that the laws of acceleration and retardation, 
exact parallelisms, inexact parallelisms and still more 
inexact parallelisms, and many other laws and theories 
advanced by these gentlemen, are not causes, but effects, 
to be explained by the doctrine of natural selection and 
survival of the fittest. 

The connecting links and intermediate forms which 
the skeptical public so hungrily demand are continually 
being discovered. Great gaps are being closed up 
rapidly, but the records of this work being published 
in the journals of our scientific societies are as hidden 
from the public eye as much as if they had been 
yublished in Coptic. So —t have these missing 
inks been established, that the general —— finds 
it difficult to keep up with the progress- made in this 
direction. He can hardly realize the completion of so 
many branches of the genealogical tree. 

Professor Cope, who has accomplished so much in this 
direction, says : ‘* Those who have, during the last ten 
years, devoted themselves to this study have been 
rewarded by the discovery of the course of develop- 
ment of many lines of animals, so that it is now possi- 
ble to show the kind of changes in structure which have 
resulted in the species of animals with which we are 
familiar as living on the surface of the earth at the 
present time. Not that this continent has given us the 
parentage of all forms of animal life, or all forms of 
animals with skeletons, or vertebra, but it has given 
us many of them. To take the vertebrata, we have 
obtained the long-since extinct ancestor of the very 
lowest vertebrates. Then we have discovered the an- 
cestor of the true fishes. We have the ancestor of all 
the reptiles, of the birds, and of the mammals. If 
we consider the mammals, or milk givers, separately, 
we have traced up agreat many lines to their points 
of departure from very primitive things. Thus we 
have obtained the genealogical trees of the deer, the 
camels, the musk, the horse, the tapir, and the rhino- 
ceros, of the catsand dogs, of the lemurs and monkeys, 
and have important evidence as to the origin of 
man.” 

In 1874 he predicted that the ancestor of all the mam- 
mals would be a five-toed, flat-footed walker with 
tubercular molar teeth, or in exact language a penta- 
dactyle, plantigrade bunodont. Seven years after, he 
obtained evidences that such a type of mammals 
abounded in North America during the early Eocene 
Tertiary period. Professor Cope in his phylogeny of 
the camels shows a remarkable parallel to that of the 
horse, both forms appearing in the lower Eocene. Mr. 
Eugene N. 8. Ringueberg believes he has found ina 
thin layer of limestone at Gasport, N. Y., a deposit in 
which a number of forms of brachiopods seem to pre- 
sent the intermediate stages between certain brachio- 
pods common to the Clinton and the group of rocks 
immediately above. While the majority of species in 
this deposit belong to the Niagara, there are among the 
fossils met with three species of brachiopods which 
were supposed to have passed out of existence with the 
Clinton. He finds in this bed thirty-two forms uliar 
to the Niagara, eleven common to Niagara and Clinton, 
three belonging to the Clinton, and two characteristic 
forms of the transition group. Many of these show in- 
termediate characters. 

Professor H. 8. Williams in his paleontological studies 
of the life history of Spirifer levis, in which he traces 
the ancestral line of this creature, says: ‘* Whatever 
theoretical description we may give to species, here are 
in the first place an abundance of individual organ- 
isms whose remains are found in the upper Silurian 
rocks of Europe, Great Britain, and America, present- 
ing a few clearly marked, distinctive characters which 
are found variously developed in the individual forms, 
but so grading in the various varieties as to cause care- 
ful naturalists to associate them as varieties of a single 
species.” 

Dr. C. A. White, in his comparisons of the fresh- 
water mussels and associated mollusks of the Mesozoic 
and Cenozoic periods with living species, expresses his 
belief that the present Unios of North America, parti- 
cularly those forms allied to Unio clavus, have come 
down in an unbroken line from the Jurassic and 
sibly from earlier times. He shows that thus far all 
the fossil Unios have been obtained from lacustrine 
deposits, none of these beds being distinetly fluviatile. 
He furthermore calls attention to the fact that ‘** these 
lacustrine formations are of very great extent in west- 
ern North America, and without doubt the lakes in 
which they were deposited were caused by encircling 
bands of rising land during the elevation of the con- 
tinent. These great land-locked waters were at first 
brackish, but finally became and for a long time re- 
mained fresh, continuing so until their final desicca- 
tion.” From this commingling of salt and fresh water 
he justly assumes that many modifications arose in the 
forms of Unios subjected to these influences, and hence 
has resulted a variety of forms which have gone on 
continually widening to the present day. 

Prof. A. G. Wetherby, in a paper on the geographi- 
cal distribution of certain fresh water mollusea and the 

ible cause of their variation, shows the paucity of 
orms of Unionide on the Pacific and Atlantic coasts as 
compared to the richness and profusion of those forms 
in the central portion of the continents. He remarks 
also on the absence of the family Strepotomide east of 
the Alleghanies. He assumes that the first fresh-water 
forms were lacustrine. He points out the well-known 
geological fact of large inland inclosures and their sub- 
sequent drainage, and shows the vicissitudes which 
must have been encountered by species in the variety 
of physical conditions implied by these changes. In 
this connection I may be permitted to call attention to 
the fact that at a meeting of this association, at Hart- 








* Address of the retiring President of the American Association for the 
Advancement of Science, New York, August 11, 1887, 


ford, in 1874, I made a communication on the origin of 
the North American Unionide in which I urged some 


how, in the long run, the greater brain survives in the | plumage 
_ Associated 





of the points made by Dr. White and Professor Wen. 


erby.* 
De. Thomas H. Streets, in studying the j at 
a of the North American shrikes, wag 4 
struck with the close resemblance between the 
of the young of Sula cyanops and the adult 
of another Recalling a ization 


ng differs in colort i 
adult, and the colors of t egy ce not, as far : 
can see, of any special service, they ma: nerally 
attributed, like various 1 savactaven tothe 
retention by the young of t ters of an 
progenitor.” He then shows the gradation between 
several species of shrikes from this standpoint, agg 
traces their descent from a common ancestor. 

Prof. 8. A. Forbes, in a study of the “ Bling 
Fish and their Allies,” is led to review the con 
reached by Prof. F. W. Putnam in his interesting 
on the subject. Professor Putnam brought forth a 
oo _ ara cage tte —_ ed ~ him to my 

nst the views u ry evolutionists that t 
culiar characters were adaptive and the result —_ be 
cave life. He was led to the conclusion that thea). 
sence of light had not brought about the atrophy of 
the e the development of special sense organg, ang 
the b hing of the skin. In referring to anothereays 
fish, Chologaster, with eyes fully developed, it wy 
urged that the — in regard to eyeless fishes 
could have no weig t. In response to this it was an 
swered that possibly Chologaster had not been sy} 
jected to subterranean influences long enough to be af. 
fected, and this objection was anticipated by urging 
that we have no right to assume that Chologaster igg 
more recent inhabitant of the caves, until proved, 

The discovery of another species of Chol 
taken from a spring at the base of a limestone eliff jy 
Illinois, has given Professor Forbes an opportunity to 
make careful comparisons with the cave Chologaster 
He says with regard toit: ‘“‘The most important and 
interesting peculiarity of this species indicates a mon 
advanced stage of adaptation to a subterranean life 
than that of its congeners.” Referring to Professor, 
Putnam's arguinents, Professor Forbes says that “the 
discovery of a species of Chologaster which frequents 
external waters of an immediate subterranean 
supplies all needed proof that the genus either haga 
shorter subterranean history than Amblyopsis, or, at 
any rate, has remained less closely confined to subter 
ranean situations ; and that in either case the oceup 
rence of eyes, partial absence of sensory papilla, and 
persistence in color are thus accounted for consist 
with the doctrine of ‘ descent with modification.’” Ip 
this connection it — of interest to read the curi- 
ous fact recorded by Mr. 8. H. Trowbridge of the dit 
covery in the Missouri river of a shovel-nosed 
which had the skin growing over the eyes, com 
inclosing them. Dr. 8. H. Seudder, in a memoir 
before the National Academy, brings forward evidence: 
to show that ordinal features among insects were not 
differentiated in Paleozoic times, but that ‘‘ all Paleo 
zoic insects belonged to a single order which, enlarging 
its scope as outlined by Goldenberg, we may call Paleo 
dictyoptera ; in other words, the Paleozoic insect was 
a generalized Hexapod, or more particularly a general: 
ized Heterometabolon.” Ina memoir on the earliest 
winged insects of America, embracing a re-examination 
of “The Devonian Insects of New Brunswick,” 
lished by the author, Dr. Scudder replies to some 
criticisms and objections made by Dr. Hagen, and pe 
tinently says that ‘there is no evidence—but theem 
trary—that Dr. Hagen in his investigations uses th 
‘theory of descent’ as a working hypothesis, without 
which no one —s any group of animals in the pe 
riod of its rise most rapid evolution can expect to 
do otherwise than stumble and wander astray. Tor 
fuse it is to merit failure.” 

Prof. J. 8. Kingsley, in his study of Limulus, regards 
it as an Arachnid, but states that its ancestor takes 
back to a time when the distinctions between the Or 
tacea and Arachnida were far less marked than now, 

Dr. A. 8. Packard, in a paper on the “ Genealogy ol 
the Insects,” shows by means of a ‘“‘ genealogical tree” 
the descent of the class from the Thysanura, with some 
hypothetical creature not unlike Seolopendrella as the 
probable stem form of the Hexapods. It ist 
the resemblance the larve of the different orders of 
sects bear to various members of the Thysanura that 
this scheme is justified. It may not be out of to 
say here that the use of the ‘‘ genealogical tree,” in sug 
gesting the ——_ line of descent of various 
groups, has nm severely condemned by some as 
ing to no practical good in classification. It seems 
me, however, the only clear scheme for the oan 
working out of the ascertained or hypotheti 
tionships of animals; it is thought-exciting, its vey 
attitude provokes studious inquiry and suggestive it 
ferences. It may be called the modern tree of kno¥ 


led : 
‘The modern genealogical tree as used by the biologr 
cal student (and as well by the ethnologist, phi 
and others) isa graphic diagram of the relati 
between ups as understood by the projector, 
as such, a most commendable and_useful m 
with which to illustrate his meaning. With addi 
knowledge one can see, at a glance, the points that 
strengthening, and he can rune, or even 
new fruits on the old st or if it is rotten at 
trunk, cut it down altogether. These trees have 
been in vogue with the older naturalists, only, i0 
old style of arboriculture, the trunk was always 
stiffly vertical while the branches were bent down an 
trained horizontally, being flimsily attached to 
inain stem by printers’ devices of long and short 
—E 








* The following is a brief abstract which was published in the Bartfor! 
August, 1874. “‘ Mr. Morse, in explaining the origin of 
American Unionide, did not pretend to point ont the absolute line 
scent in these forms, but wished to call attention to some curious 
the possible derivation of the fresh-water families of mollusks from 
living in salt water. It is observed, first, that the few ra 
h-water mollusks are intimately related to those forme which 
the sea between high and low water mark, and thore which can 
the influence of brackish water. He cited certain families of 
mollusks which are so closely related to tidal forms as ba 
from them. . . . Im explaining the immense 
of fresh-water mussels in America compared to the very fe 
in Europe, we might look to an explanation of this feature in the pass 
logical history of the two continents. 2’ 4a 
wt history" Reon the ledicineel tone ee ee 
past shows nclosing 0! tracts of water in we! 
from brackish 





























ening water went on, while many forms sue 
these aanees equations only those forms survived which 
tain li species. And with the curions modifications that 





one a possible 
in our Western rivers.” 






taken place in these c’ 
great 
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* In this attitude it reminded one of the dwarfed 
ba ed trees of the Chinese, and very, Property 
the dwarfed and deformed way of looking at 

tree 


was the visional use of a gen 
more er wpletely. justified than in a memoir by Dr. 
r Agassiz on the *‘ Connection between Cre- 
taceous and Echinid Faune.” He certainly speaks in 
no uncertain terms when, in considering he ys icone 
of the chalk, he says, wake Cone us directly 
the Paleostomingw and the Collyritida# to the 
idew which have persisted to the present 
day ;” and other relationships of the same nature are 
atedly urged as would not only justify the use of 
genealogical diagram against which he so strongly 
ed in his admirable address before this associa- 
at the Boston meeting, but had he adopted this 
a much clearer view of the very points he 
to emphasize would have been afforded his 


nid 


as the strictures of Agassiz above referred to that 
W. K. Brooks to write a r on the subject 
ulative Zoology,” in which he most earnestly 
defends the use of genealogical diagrams and 
says: “If phylogenetic speculations retard 
, speculations upon homol must do the same 
, and the only way to avoid danger will be to 
to facts, and, stripping our science of all that 
renders it worthy of thinking men, to become mere 
observing machines.” 

Since 1876 Professor Marsh and Professor Cope have 
n various journals and government publications pre- 
sented the results of their discoveries of the past verte- 
brate life of North America. The general government 
has published the two great monographs of Professor 
Marsh on the Dinocerata, an extinct order of gigantic 
mammals, and the Odontornithes, an order of extinct 
toothed birds, as well as Professor Cope’s great volume 
on the Tertiary Vertebrata, besides other memoirs by 
the same authors. Space will forbid more than a 
ing allusion to the varied and remarkable additions to 
our knowledge of extinct vertebrate life made by these 
naturalists. 

Had a moiety of the work accomplished by these 
investigators been known to Geoffroy St. Hiliare, the 
theory of descent would have been established long 
before Darwin, though to Darwin and Wallace belong 
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the fall credit of defining the true cause. Leidy, Marsh, | of facts. 


and Cope have not only brought to light a great num- 
ber of curious beasts, many of them of gigantic and 
unique proportions, but forms revealing in their struc- 
ture the solution of many morphological puzzles and 
throwing light on the derivation of many obseure parts. 

The discovery in the western Tertiaries of multitudes 
of huge and monstrous mammals, and, earlier still, of 
gigantic and equally monstrous reptiles, naturally led 
at once to an inquiry as to the cause of their extinction. 
“Nothing can be more astonishing,” says Prof. Joseph 
Le Conte, ‘‘ than the abundance, variety and prodigious 
size of reptiles in America up to the very close the 
Cretaceous, and the complete absence of all the grander 
and more characteristic forms in the lowest Tertiary ; 
unless, indeed, it be the correlative fact of the complete 
absence of mammals in the Cretaceous and their ap- 

nee in great numbers and variety in the lowest 
ertiary. . . . . The wave of reptilian evolu- 
tion had just risen to its erest, and perhaps was ready 
to break, when it was met and overwhelmed by the 
rising wave of mammalian evolution.” In this paper 
of Le Conte’s, which is entitled ** On Critical Periods in 
the History of the Earth, and their Relation to Evolu- 
tion; and on the Quaternary as such a Period,” may 
be found an excellent Po ware of Prof. Clarence 
King’s lecture before the Sheffield Scientific School on 
the subject of catastrophism and evolution. 

Among the most interesting discoveries connected 
with these creatures is the determination by Professor 
Marsh that these early mammals, birds, and reptiles 

brains of diminutive proportions. He says in 
regard to the order Dinocerata, a group of gigantic 
mawmals whose remains have been found in the Ter- 
tiary deposits of the Rocky Mountain region, that they 
are the most remarkable of the many remarkable forms 
brought to light. The brain of these creatures was 
Temarkable for its diminutive proportion. So small, 
indeed, was the brain of Dinocere mirabile, that it 
could “apparently have been drawn through the 
neural canal of all the presacral vertebra.” In alluding 
to the successive disappearance of the large brutes, the 
cause is not difficult to find. ‘*‘ The small brain, highly 
specialized characters, and huge bulk, rendered them 
ble of adapting themselves to new conditions, 
and a change of surroundings brought extinction. The 
eristing Proboscidians must soon disappear for similar 
reasons. Smaller mammals, with larger brains and 
more plastic structure, readily adapt themselves to 
their environment, and survive, or even send off new 
and vigorous lines. The Dinocerata, with their very 
diminutive brain, fixed characters and massive frames, 
rished as long as the conditions were especially 
favorable, but, with the first geological change, the 
Perished, and left no descendants.” Professor Mars 
says that the brain of Dinoceras was, in fact, the most 
— brain in any known mammal. 
“—_ fessor Cope, in describing the brain of Corypho- 
from the deposits of New Mexico, says “the large 
size of the middie brain and olfactory lo gives the 
as much the appearance of that of a lizard as of 

Mammal.” This is one of the lowest wammalian 
agg Known. There are others from the lower Eocene 

Hf equaily low brains, as Arctocyon of Gervais and 

‘ntatherium of Marsh. Cope believes that the type 

tin of these early creatures is so distinct as to 
aanate the erection of a third sub-class of equal 
with the groups Gyrence a and Lycencephala, 

tho he would define as the Protencephala. He 

Ws their approximation to reptiles. 

deve refers to Gratiolet as showing that a a? 
opment of the olfactory is a character of an 
inferior type ; in fact, the more we ascend into paleon- 
regen antiquity, the more we find that the olfactory 
— eobley a greater development in comparison 
e cerebral hemispheres. Dr. B. G. Wilder has 

that in the lamprey the only part which can be 
olfactory Io a cerebral hemisphere es. lateral of the 
Ontgro lobe. In Dipnoi he finds that the cerebral 
cities wth is ventral. In another paper he says: ** In 
of these directions, in which what may be re- 


seem to be mechanical obstacles to any considerable 
expansion ; but dorsally there is o 


rtunity for com- 
coming e unlimited extension, tis in this diree- 
jon that the hemispheres begin to develop in the 


Amphibia and attain such enormous growth ia birds 
and mammals.” How far the small brain and presam- 
ably stolid intellects t about the extinction of 
the huge Tertiary mam may be better understood 
by the su tions offered by Prof. A. E. Verrillina 
lecture at Yale College entitled ‘Facts Illustrative of 
the Darwinian Theory.” He shows what an important 
factor parental instinct is in the evolution of species. 
He he ges the lack of parental care ‘‘ as one of the 
probable causes, thou usually overlooked, of the 
extinction of many of the large and powerful reptiles 
of the Mesozoic age and of the large mammals of the 
Tertiary.” He says : “The very swall size of the brain 
and its low organization in t early animals are 
now well known, and we are justified in believing that 
their intelligence or sagacity was correspondingly 
low. They were doubtless stupid and sluggish in their 
habits, but probably had great powers of active and 
passive resistance against correspondingly stupid car- 
nhivorous eae But unless the helpless young were 
rotected by their peaset. they would quickly have 
n destroyed ; and such species might, in this way, 
have been rapidly exterminated whenever they came 
in contact with new forms of carnivorous aniwals, 
having the instinct to destroy the new-born young of 
mammals and the eggs and young of oviparous rep- 
tiles. Thus it would have come about that the more 
intelligent forms, by the development of the parental 
instinct for the active protection of their young against 
their enemies, would have survived longest, and there- 
fore would have transmitted this instinct, with other 
correlated cerebral developments, to their descendants.” 

Prof. John Fiske, in his Cosmic Philosophy, arrived 
at a similar conclusion in regard to early man. He 
showed that when variations in intelligence became 
more important than variations in physical structure, 
then they were seized upon to the relative exclusion of 
the latter. 

The derivative theory has not only clearly revealed 
the fact that animals have been derived from pre-exist- 
ing forms, but it shows even more clearly that organs 
have been evolved as well. It is difficult in a general 
review of this nature to clearly separate the two classes 


f. 

Professor Cope has traced the genesis of the quadritu- 
bereular tooth in the mammals of the present day. He 
finds that the type of the superior molar tooth of the 
mammals of the Puerco epoch was triangular or tri- 
tubercular, that is, with two external and one internal 
tubercle. Of forty-one species of mammals of this 
epoch, all but four of them had this type of tooth. He 
finds that this tooth exists to-day only in the insectivo- 
rous and carnivorous marsupials. In brief, he shows 
a gradual change taking place from the early primitive 
type of tooth in the gradual development of another 
tuberele. The same author, in defining the characters 
of an ancient order of mammals, the Amblypoda, says 
they are the most generalized order of hoofed mam- 
m being intermediate in the structure of their limbs 
and feet between the Proboscidia, the Perissodactyla, 
and Artiodactyla, which fact, together with the small 
size of the brain, places them in antecedent relation to 
the latter, in a systematic sense. connecting them with 
the lower mammals with small and sinooth brains still 
in existence; and in a phylogenetic sense, since they 
precede the other orders in time, they stand in the rela- 
tion of ancestors. 

Professor Cope, in a paper reail before this associa- 
tion on the ‘Claasification of the Ungulata,” gives 
aga attention to the arrangement and character of 
the carpal and tarsal bones. He shows that ‘the 
weaker structure of the carpus and tarsus appears first 
in time; that the stronger structure appeared first in 
the posterior limbs, and that the interlocking structure 
has greatly multiplied, while the linear has dwindled 
and mostly disappeared. Here is a direct connection 
between mechanical excellence and survival.” 

In the light of Mr. Caldwell’s unquestionable deter- 
mination of the oviparous character of that curious 
mammal, the duckbill mole, associated with its known 


er features, the deductions of Prof. Cope regarding 
the ‘‘ Relations between the Theromorphous Reptiles 
and the Monotreme Mammalia” are of great interest. 
In the Theromorpha are two divisions, one of which, 
the Pelycosauria, is limited to the Permian, and of one 
of this group he makes the following comparisons: 1. 
“The relations and number of the bones of the posterior 
foot are those of the mammalia much more than those 
of the reptilia. 2. The relations of the astragalus and 
calcaneum to each other are as in the Monotreme Pla- 
typus anatinus. 3. The articulation of the fibula with 
both caleaneum and astragalus is as in the Mouotreme 
order of mammals.” 

In brief, he shows the affinity of this reptile to be 
with the monotremes, and that the affinities are very 
important in the light of Mr. Caldwell’s researches, 
and the farther fact that the development of the is 
meroblastic confirms, so to speak, the reptilian affini- 
ties of the Monotremes. 

Here then are a series of observations by different 
observers from different standpoints, all telling the 
same story. Osteologists have long ago pointed out 
the reptilian affinities of the monotremes from the 
character of the skeleton. The anatomists in like man- 
ner have insisted upon certain reptilian characters as 
well as avian characters from its internal structure. A 
trained zoologist now studies it on the ground and finds 
it laying true eggs—a fact that had been insisted upon 
several times in the present century. More significant 
still, the study of these eggs shows that they go through 
a reptilian mode of development. And now the pale- 
ontologist brings to light the remains of a reptile from 
the Permian rocks, and again establishes the same 
relations. 

In this connection the examination by Dr. Henry C, 
Chapman of a fetal kapgaroo and its membranes is of 
interest. The fetus he examined was fourteen days 
old. He states that it had no true placenta, and says: 
‘If the parts in question have been truthfully described 
and correctly interpreted as partly bridging over the 
gap between the placental and tal verte- 
brates, they supply exactly what the theory of evolu- 
tion demands, and furnish, therefore, one more proof 
of the truth of that doctrine.” 


GERMANIUM. 


THIs new element, which is exciting considerable at- 
tention among chemists, was discovered emens 
Winkler, of Freiburg, in the early part of the year 1886. 
The constant error of about six per cent. in the result 
of his analysis of a comparatively simple mineral 
led = to suspect the presence of one or more new ele- 
men 

Such asuspicion was well founded, and, as the result 
of an ome careful and painstaking invest 
tion, he succeeded in isolating a new substance, wh 
conduets itself in every way like an element ; and, what 
is of still more general interest, a careful study of this 
new simple body and the compounds which it forms 
with other elements shows, it can be said almost con- 
clusively, that it agrees in properties with the eka- 
silicium of Mendelejeff. 

The silver ore from which germanium is obtained, 
and which is now known in mineralogy as argyrodite, 
is found in the neighborhood of Freiburg, and the 
analysis of the mineral has shown it to have the com- 
position represented by the formula 8Ag.8,Ge8s. Aec- 
cording to this, it may be regarded as a sulpho salt for 
which mineralogy furnishes no analogues. 

In order to extract germanium, the mineral in which 
it occurs is fused with an equal weight of a mixture of 
equal parts of flowers of sulphur and sodaash. The 
fused wass is then boiled with caustic soda, and the so- 
lution thus obtained is neutralized with dilute sul- 

huric acid. This is then filtered. To the filtrate di- 
ute sulphuric acid is again added, when the sulphide 
of germanium is thrown down. Thisis filtered off and 
washed with dilate acid containing hydrogen sulphide, 
and finally, by treating the washed precipitate with 
strong nitric acid and evaporating to dryness, germa- 
nium oxide is obtained, which way be reduced either 
by heating to redness in a current of hydrogen or by 
heating a mixture of the oxide and starch in a covered 
erucible. Inthis way germanium is obtained in the 
form of a dark gray powder, which welts under borax 
glass at 900° 0, 

The element is found to be extraordinarily brittle, 
and to havea strong tendency tocrystallize in the regu- 
lar system. It has a fine metallic luster. In color it is 
grayish white, considerably whiter than zirconium. At 
as C. it has been found to have a specific gravity of 
* Germanium is not acted on by hydrochloric acid, but 
is easily dissolved in aqua regia. Nitric acid converts 
it into a white oxide with liberation of the oxides of 
nitrogen. ‘Treated with concentrated sulphuric acid, 
it yields a white, crystalline su!phate, sulphur dioxide 
being liberated in a constant stream during the action. 
bt not acted on by potassium hydroxide iu the 
co 

The atomic weight of germanium has been deter- 
mined by two entirely different methods; 1st, volume- 
trically, by determining the amount of chlorine in the 
tetra-chloride, GeCl,, according to the method of Vol- 
hard ; and, 2d, from calculations based on the wave 
lengths of certain lines in the spark spectrum. By the 
former method the atomic weight has been found to be 
72°32 ; by the latter 72°28. The very close agreement of 
this number 72°28, as representing the atomic weight of 
the new element, with that of the unknown element 
between gallium and arsenic on the one hand and tita- 
nium and zirconium on the other, in the table of Men- 
delejeff, has naturally led to a very careful comparison 
of the properties of germanium with those of eka-sili- 
cium, whose properties were predicted by Mendelejeff 
as early as 1871. The results of the comparison will be 
best seen by presenting them in tabular form : 


Eka-Silicium, Es. 
Atomic weight, about 72 
Density, 5°5. 

Atomic volume, 13 nearly. 
Will form an oxide, GeOs. 
Sp. gr., 4°7. 


Germanium, Ge. 
Atomic weight, 72 382 and 
72°28. 
Density, 5°469. 


Atomic volume, 13 25. 
Forms an oxide, GeQs. 


Sp. gr., 4°703. 


2° sm bearings as deduced from its skeleton and| q 
ot. 


Easily obtained by re- 
duction with carbon or so- 
jum. 

A dirty gray metal, fusi- 
ble with difficulty, forming 
the oxide when heated in 


air. 

Will form a chloride of 
the composition EsCl, 
which will boil near 100° C., 


—- lower. EsOswill 
orm a drate soluble in 
acids. This solution will 


probably decompose read- 
ily, yielding an insoluble 
hydrate. 

The sulphide will be in- 
soluble in water, but pro- 
bably soluble in ammoni- 
um sulphide. 


The metal will decom- 
pose steam very slowly, be 
searcely acted on by acids, 
but easily by alkalies. 


It will form volatile or- 
gano-metallic compounds, 
and will occur in minerals 
containing titanium and 
niobium. 


According to L. Meyer, 
this element will be : 
Easily fusible, 
a ‘ 
ectro-n iv 
Brittle. er 








home os the special f the mind i ted 
song these low or generalised forms, oo ould 


(To be continued.) 


Easily obtained by re- 
duction with carbon or hy- 
drogen. 

A gray white metal, fus 
ing at 900° C., and forming 
the oxide when heated in 
air. 

Forms a chloride having 
the composition GeCl, 
which boils at 86° C. 


The sulphide is moder- 
ately soluble in water, more 
readily soluble in ammo 
nium sulphide and the al- 
Kalies. 

Not acted on by hydro- 
chlorie acid. Soluble in 
aqua regia. Nitric acid 
converts it into the oxide. 
Sulphurie acid gives the 
sulphate with liberation of 
sulphur dioxide. Not aet- ” 
ed on by a concentrated 
solution of potassium hy- 
droxide, but violently by 
the molten hydroxide. 


Occurs in a silver ore of 
composition 3Ags8,Ge8. 


Fuses at 900° C., 

Easily volatile, 

Probably electro-negative, 
Very brittle. 


A comporinnn like this shows that we have here to 
deal witha case similar to that which 
when gallium and scandium were 


ted itself 
vered, and 
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shown to be identical with eka-aluminum and eka- 
boron respectively, and a careful consideration of the 
results already obtained seems to show that, in all pro- 
bability, the eka-silicium of Mendelejeff and the ger- 
manium discovered by Winkler are the same elements. 
wren prak. Chemie, 34, 177; Amer. Chem. 
Jour., J. H. K. 








A NEW LOCAL AN ASTHETIC. 


By J. HerBert CLArBoRNE, Jr., M.D., Instructor in 
Ophthalmology in the New York Polyelinic ; At- 
tending Surgeon to the Northwestern Dispensary, 
Eye, Ear, and Throat Department, New York, etc. 


Durina the t fall Mr. M. Goodman, V.S., in 
traveling through West Feliciana Parish, La., had oc- 
casion to apply a poultice to the fetlock of one of his 
horses. Having none of the customary means at hand 
with which to make it, he raked tonatihes a number of 
leaves from the ground, and having saturated them 
with hot water, applied the mass as a poultice to the 
iuflamed part. After the swelling had arrived at the 
ew condition, he made a free incision into the part 
without the horse giving any evidence of pain. It oc- 
curred to him that the leaves might have anesthetic 
properties ; and a few weeks after, having occasion to 
open an inflamed bursa on the elbow of another 
horse, he made a similar poultice, applied it as before, 
and again made the incision without any pain to the 
animal. 

Dr. Allen M. Seward, of Bergen Point, N. J., having 
obtained, through Mr. Goodman, some of the leaves, 
wade an analysis of them. He found a number of con- 
stituents, among them an alkaloid, and having ex- 
cluded all others as the anwsthetizing element, conclud- 
ed that this virtue lay in the alkaloid. He made a two 

r cent. solution of the alkaloid, and settled the point 
»y obtaining local anesthesia in a cat’s eye with several 
drops. Mr. Goodman informs me that the tree is known 
in the locality mentioned as the tear blanket tree. 

It grows to the height of thirty-five to forty feet, with 
a diameter to the bole of about eighteen inches ‘and a 
spread of foliage of about thirty to thirty-five feet. 
The leaves resemble those of an acacia. The bark is 
smooth. From the ground up the tree is furnished 
with clumps of forked spines or thorns, the parent 
spine springing at right angles from the bough or 
trunk. Though Mr. Goodman is a native of the region, 
he has never seen the tree blossom. As fruit it bears 
pods eight or ten inches in length, flat and slightly 
curved, containing seeds and a viscid juice. 

The spines are very tough and highly polished, and 
the wood is extremely tough. It grows in clumps and 
singly, and i§ abundant in Louisiana. 

From the likeness of the tree to the Acacia stenocar- 

. Dr. Seward dubbed the new alkaloid stenocarpin. 

t would have been better, however, to withhold the 
naming of the. alkaloid until the botanical name of 
the tree had been known. 

Through the kindness of Dr. Seward I was put into 
possession of two drachms of a two per cent. solution 
of the alkaloid. 

[The details of various successful applications of the 
drug to eyes, ears, and skin are then given. ] 

In further proof of the anwsthetic effect on the skin, 
I submit the following : 

An Irishman of fifty years presented himself at the 
Northwestern Dispensary with otitis media catarrh. 
acuta. I observed a sebaceous tumor on his forehead, 
between the hair and the left eye. I suggested to him 
to have it removed, telling him that I thought it could 
be taken away without any pain. He consented. A 
thin piece of cotton was saturated with the solution 
and tucked over the tumor and its vicinity ; in twenty 
minutes the skin could be pricked without any pain. 
In ten minutes more I made a long horizontal incision 
across the tumor, dissected the skin from around the 
sac down to the bone, and removed it in toto. The 
man sat perfectly still and said nothing during the 
whole operation, save at one point, where I made a 
deep sweep into the connective tissue; he merely ob- 
served it scratched a little. Several drops of the solu- 
tion were immediately instilled in the neighborhood, 
and in a few seconds I[ continued to the end without 
another word from him. When asked if it hurt, he 
said he had often been hurt worse by the scratch of a 
pin. Passing of suture caused no pain, and the wound, 
dressed antiseptically, healed by first intention. The 
— seemed very much surprised when I showed 

im the tumor, and expressed himself as dumfounded. 

I have made no experiments on the physiological 
effect of the drug when introduced into the general 
system. It should be borne in mind that only a limited 
quantity of a two per cent. solution was used in the 
above experiments. 

From analogy it would be reasonable to expect that 
the anesthetic effect would be increased by stronger 
solutions. In its effect upon the eye it seems to stand 
midway between atropine and cocaine. Its anesthetic 
effect lasts about as long as that of cocaine; its my- 
driatic effect is greater than that of atropine, while its 
paralyzing effect upon the muscle of accommodation is 
perhaps as great as that of atropine, reaching its max- 
imum effect in about six or seven hours, and disappear- 
ing rapidly thereafter. It would seem to be indicated 
wherever cocaine is, so far as its anesthetic properties 
are concerned, and where atropine is, so far as its my- 
driatic properties are concerned. In fact, for irides ren- 
dered sluggish by inflammation, it seems to be superior 
to atropine, though the duration of its effects, as we 
have seen, is by no means as great. 

In Dr. Allis’ case I was not able to detect any differ- 
ence in tension, even when the pupil was dilated ad 
maximum. 

After examining a number of eyes at the same time, I 
may confidently say that in seven instances I have ob- 
served a diminution in tension when the pupil was dilat- 
ed ad mawimum, though I have not been able to detect 
it in all cases. If this property can be settled beyond a 
doubt, it will truly possess a phenomenal characteristic, 
of peculiar interest with reference to glaucoma. The 
contraction of the opposite pupil, though it has not 
been observed in all cases, was marked in several, par- 
ticularly in Dr. Allis’. 

From the foregoing observations its therapeutic value 
in eye diseases cannot be inconsiderable. 

There is no reason to assume that it will not cause 
anesthesia of al] mucous surfaces, as it has been shown 
to do in the eye and nose. In view of the results ob- 





tained by myself, I feel safe in predicting for it a wide 
field of Suttt in all departments of su where 
local anesthesia is desired, and it only ns for fur- 
ther experiment to develop all its possibilities, 

It may fairly be reckoned as a rival of cocaine. 

Dr. Seward informs me that the winter leaves yield 
seven and a half grains of the alkaloid to every ten 
ape while the summer ones yield only five ns 

every ten pounds. The supply of the al id is 
very small at present and the price very high. An 
ounce of a two per cent. solution costs $6, which would 
give sixty cents as the cost per n. These figures 
remind one strongly of the market value of cocaine 
soon after its introduction.— Medical Record. 








MILTON JOSIAH ROBERTS, M.D. 
By J. J. Suni1vayn, M.D., New York. 


THE professor of orthopedic surgery and mechani- 
cal therapeutics at the New York Post-Graduate Medi- 
cal School and Hospital, Dr. Milton Josiah Roberts, is 
distinguished not more for his innovations in the opera- 
tive methods of bone surgery, which mark a distinct 
advance in that department of science, than for his 
numerous and valuable original contributions to the 
subject of mechanical therapeutics as applied to the 
relief of suffering, the cure of disease, and the preven- 
tion of unsightly bodily deformities. Though he start- 
ed late in life, handicapped with ill health, empty 
hands, and restrictions in opportunities, he has, during 
his short professional career, won a reputation for 
»ractical scientific attainments which might well sat- 
isfy the ambition of a much older man. 

The Hon. Andrew D. White, late president of the 
Cornell University, and former United States Minister 
to Berlin, in introducing by letter the subject of this 
sketch to a distinguished university president, wrote 
September 22, 1885: ‘* The bearer of this, Dr. M. J. Rob- 
erts, is a genius. He proved this at Cornell, by his fer- 
tility in resources, as regards scientific investigations, 
and he has proved it in a more striking degree since.” 

Prof. Roberts was born in Norwalk, Huron County, 





went to Florida. During his six months’ 
Florida, he made an interesting collection of 
history objects, inel 
mammals, fishes, reptiles, insects, and some flo 
plants. After returning my Pang worked on hig 
er’s farm, and became expert the use of all 
tural machinery. In repairing machines of thig 
which he was frequently called upon to do, he dey 
considerable mechanical skill. 

eee “ coll ; i peta materially to 
su y workin rough car try on 
White's house, then being built, ting 
work five days in the week, ten hours on 


day. 

tn 1871, he entered Cornell. In 1872, he was 
to leave college, on account of the ill health of 
father. In December of the same year he Was again 
obli to leave college, and to take his father, who saf. 
fered from asthma, to Florida. On this trip he visited 
the uninhabited parts of Florida, and collected natu- 
ral history specimens. 

In September, 1873, he re-entered college, th in 
poor health and suffering continually from 


symptoms. 
Now he n to assume for the first time the 
sibility of shaping his course of study to his own tik. 


ing. m civil engineering his mind was ever 

ing to his first love. He desired to becomea natu 

but saw no opening in that field of knowledge 
would insure him a comfortable subsistence, 
therefore, decided to study medicine. He spent 
time in the anatomical laboratory, working under the 
direct supervision of Prof. Burt G. Wilder, the distin. 
guished comparative anatomist. For a time he conty). 
buted to his support by making tiles, house pain 
paper hanging, and other work which he could get 
do. His first publication was an article enti 
‘‘Among the Florida Keys,” which appeared in the 
January number of the Cornell Review for 1874. 

At college he took a special course in vete: 
seience, under Prof. James Law, and frequently ag 
sisted that distinguished veterinarian in inajor surgiga) 
operations upon domesticated animals. 





MILTON JOSIAH ROBERTS, M.D. 


Ohio, August 30, 1851. His parents and grandparents 
were farmers, and all of them were characterized by 
their industry, frugal habits, integrity of character, 
and great physical strength. During theearly years of 
his life, his parents lived in a log cabin built ona small 
clearing in the midst of a dense forest. When about 
seven years old, he was stricken down with a severe and 
almost fatal illness, the result of imprudent exposure in 
midwinter. For more than seven years thereafter he 
was so delicate in health that he was necessarily de- 
prived of all educational advantages. 

When ten years of age he was taken by his father to 
Ann Arbor, Michigan, to be treated by a cousin who 
was then ——s medicine in that place. While 
under treatment, he served as an office boy to his 
cousin. Here he first came in contact with patients. 
He soon became practically familiar with much of the 
routine work of the office, and evinced a special inter- 
est in the progress which patients made toward re- 
covery. 

After a number of months, he returned to his home 
on the farm, where he attended school winters, and 
worked on the farm summers. 

In 1869, he took up the independent study of short- 
hand, copying from a borrowed book the principles of 
Ben. Pitman’s system in a single night. From this 
time he became a persistent note taker of things ob- 
served and work done, which practice he has ever since 
continued. His fondness for the study of natural his- 
tory objects was always marked. Wheneyer an oppor- 
tunity offered, he would go into the fields and woods. 
He was fond of fishing and of hunting wild birds and 
animals. He made an extensive collection of butter- 
flies and other insects, and to practice the art 
of taxidermy, getting the first hints from an Iowa 
agricultural report. He made his first seal by 
ag down a large and thick old-fashioned razor. 

ith this he afterward skinned and dissected many 
hundreds of birds and other animals. He collected 
and mounted nearly all the species of birds, mammals, 
reptiles and fishes indigenous to the section of country 
in which he lived. He compiled a manuscript work on 
the art of taxidermy, trapp Bost ene hunting 
wild birds and animals, with an appendix on the train- 
ing and care of game dogs. 


January, 1870, his health again failed him, and he} of 





He was appointed taxidermist to the university, 
vacancy having occurred in that department. 
he found congenial exercise for his natural tastes, 
the knowledge he had already acquired in this diree 
tion now came in good stead. The increased wage 
which he was able to earn by doing skilled work 
afforded him more time for study. e mounted 
large number of birds and mamunals, ranging in siz 
from a humming bird toa dromedary. At his in 
tion, and with the co-operation of President W 
Professor Law, and Professor Wilder, rooms were fit 
ted up by the university authorities for the prepay 
tion of skeletons. He acquired wonderful skill in the 
use of the scalpel, and could make what is techni 
called a “skin” of a small bird in the short space of & 
minute anda half. At one time he was employed om 
the Weekly Ithacan, to write locals and special articles 
With the idea of further increasing his ability to co 
tribute, under varying circumstances, to his 5 
he took up the art of wood engraving, and 
the systematic study of short hand, in addition tohis 
— studies and university work. 

n October, 1875, he read an original paper befor 
the Natural History Society of Cornell University, 
titled ‘‘The eae nee! of a Feather: having two 
lion two hundred and fifty-one thousand four hundred 
and one 3 

Prior to leaving the university, he donated to that 
institution his entire collection of mounted ur 
mounted birds, mamuals, reptiles, etc., made by hilt 
together with an herbarium of plants and sea 
which had been made by his mother while she was 
California. The plan for the construction of the oe 
cases which contain the Green Smith collection of 
at Cornell, as well as his own zoological collection, 7 
RU ed by him. 

mn September 13, 1876, Mr. Roberts entered th? 
medical department of the University of the City of ¥ 
York, with Prof. Burt G. Wilder, of Cornell Univ : 





and Prof. William H. Thomson, of New York, a ‘ 


ceptors. 
e made phonographiec reports of lectures for 
university professors upon whieh he afterward 
obliged to pass examination. These he wrote 
the type writer. This work served the double 
inereasing his medical knowledge and 












uding birds, their nests and qa 
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gontributing to his pram pocnacions, 0s) pateatien ee ive demands of an exten-|in some degree experimental at some point of high 
medical studies, he and publi an original | sive end rapidly practice. Asa result of his | altitude in the State of Colorado. 

gontribution to P . He also compiled a| clinical studies and observations, he has elaborated a| The enter thus projected being a pest of the 
manuscript work on hand. In company | complete system for the mechanical treatment of chroni- | work of the Harvard obser , is under the 
with Prof. William H. Thomson, his . he|cally inflamed joints: In carrying out this work he ral direction of Professor E. C. Pickering, the 
walked the wards of Bellevue and Roosevelt Hospitals, | has not been content with introd his innovations | head of that institution, but asa de ent or sub- 
making notes of important cases, and conducting qual-|to the profession, backed only by the assertion that | division of the observatory work is placed in immedi- 
itative and quantitative chemical examinations for|they would be f to possess advantages|ate charge of Mr. W. H. Picke , the professor's 
Prof. Thomson, when necessary. While a student in|over those that had preceded them. He has |. ees brother, who becomes one of the ial corps of the 

and | further than this, and supported his therapeutic ideas | observatory. 


1977, he took three courses of physical d 
dled numerous caer ject of his graduation thesia, 
ected for the su uation 
= — as Educational Adjuncts to Medical Col- 
” which was one of two ere that received 
mention out of a class of 154 graduates. 
February 14, 1878, he passed his mwnedical examination, 
and on the same day acce the invitation of Dr. C. 
E. Billington to become his assistant at the out-door 
ent of the Demilt Dispe' a 
1879, he assisted Dr. John 8S. Warren, of the de- 
parement of diseases of women at the Demilt Dispen- 
took charge of the work in this department 
ey ash bis wanmppetaded nachieibinte 
‘an 1 was asu as- 
- the surgical clinic of Professor J. Williston 
At this clinie most of the ort cases 
over to his charge. He was thus afforded 
abundant opportunity of studying the class of cases in 
was so much interested. 
fall of 188i, he was appointed professor of sur- 
moe, | Oo the American Veterinary College, 
red the inaugural address at that institution 
selecting as his subject, ‘‘The Art of Scien- 
ery in Medicine.” 
medical contribution was a paper read be- 
the New York County Medical Society, Jan. 22, 
entitled, Elastic tension and articular motion as 
therapeutic agents in mechanical treatment of chronic 
infammations of joints, with a description of new 
for the knee and wrist joints. This was fol- 
lowed, during the same year by the follo contri- 
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bations: Elastic tension therapeutically utilized in 
adhesive and wnedicated ters ; Elastic tension appa- 
ratus for dislocation of the humerus; Elastic tension ap- 


paratus for anch losis of the knee joint; Remarks on 
carotid comp! on as a means of euthanasia; Elastic 
tension in Pott’s disease ; Non-uniformity in the prin- 
ciples of treating Pott’s disease, as taught by Professor 
Sayre ; Elastic tension and articular motion in Pott’s 
disease ; and The mechanical treatment of caries of the 
lumbar vertebra. 

On June 15, 1881, he was appointed instructor in 
orthopedic surgery and mechanical the utics in 
the new Post-Graduate Medical School, and was sub- 

nently made assistant secretary of the faculty. 

n October, 1882, he was appointed visiting ortho- 
surgeon to the city hospitals on Randall’s Island, 
hing recommendatory testimonials from Profes- 

sor Wm. A. Hammond, Professor D. B. St. John 
Roosa, and other distinguished members of the medical 
profession. 

From this time onward his contributions to medical 
literature have been many and important. His medi- 
cal inventions have been numerous and valuable. 

Of these inventions the following may be mentioned: 
elastic tension knee splint, with tibial rotating me- 

ism; elastic tension knee splint without tibial 
rotating mechanism ; radio-carpal elastic tension splint; 
elastic tension adhesive and medicated plasters; elas- 
tic tension apparatus for dislocation of the humerus; 
elastic tension apparatus for anchylosis of the knee- 
joint, with and without posterior extension mechanism; 
elastic tension device for attachment to plaster of Paris 
orother spina! jackets, to overcome lateral tilt ; elastic 
tension spinal traction bars, with brackets for sectionized 
spinal jackets ; improved form of inconspicuous elastic 
tension head rest ; elastic tension apparatus for cervi- 
calcaries ; improved elastic spinal traction bars; short 
bilateral elastic tension hip splint; the electro osteo- 
tome ; a protecting retractor ; two new forms of silver 
Wire suture instruments; elastic tension knock knee 
splint ; long bilateral elastic tension, or self-acting, 
non-traumatic ns splint ; long bilateral self-acting hip 
splint, with elastic rotating, abducting and adducting 
ism ; inside elastic tension, or non-traumatic 

hip splint ; outside elastic tension, or non-traumatic 
splint ; a new inconspicuous head rest, whereby all 
the movements of the head are regulated by elastic 
foree; improved ‘‘ jury mast ;” short bilateral non-trau- 
matic or elastic tension ankle splint ; long bilateral 
non-traumatic ankie splint; elastic tension apparatus 
for elbow joint disease ; elastic tension apparatus for 
anchylosis of the elbow. joint, with supinating and pro- 
mechanism ; a new spinal corset woven out of 
Wire to fit the contour of the body ; combination appa- 
be for the support of the head and the supination 
the ds; swinging crane for elastic suspension ; 
Moditied tricycle, with foot pads, for exercising lower 
ities; apparatus for inversion of the feet ; com- 
apparatus for the support of the head, trunk, 

and apper and lower extremities; the articular goni- 
ometer ; the adjustable protractor ; the epipedometer ; 
electro osteotome; measuring staff, with 
fraiometric attachment; the electric celioscope for the 

Unination of the interior of bones and cavities in 

; @lastic tension apparatus for shoulder joint 

; tape measure attachment, enabling the ob- 

Server to make uniform traction upon the tape ; cir- 
cumferential outline tape for obtaining circumferential 
of cross section of any part of the body ; instru- 

ond for recording surface curves ; coiled spring box 
; torsion spring box joint ; improved protecting re- 

; Spinal suspension tricycle; spinal suspension 

m for attachment to the ceiling; wire pad 

deen epthment to spinal corset, to improve the a - 
the hopelessly deformed ; combined senenl ous- 
balance and dynamometer ; speculum for dilat- 
cavities ; improved portable storage battery; 
eter; adjustable suspension crane for the 
osteotome; straight saw head piece for the 
destr Osteotome ; sectional saw head piece for the 
osteotome ; splint for infantile spinal ysis ; 

nal caries and disease; 


for s 

ustable protecting sleeve ; 

for the e calipers; improved mary bat 

Pea tte Osteotome ; ingeeved club foot shoe. 
the foregoing, it will be readily understood 
sional lite berts has led an intensely active profes- 
Py eran for his contributions to medical literature 
mechanical therapeutics have been carried on in 
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physico- 
ysiological data, clinical observations, pathological 
dings, and what is known of the laws of growth and 


repair. 

As his clinical observations, ther with his other 
studies, led him into therapeu a ppthe widely sepa- 
rated from those generally accepted by the profession, 
it has been necessary for him to invent instruments for 
all of the principal joints of the body, which would en- 
able him to practically carry out these ideas. No one 
who is not thoroughly familiar with the difficulty of 
peseasing competent workmen to carry out novel me- 
en See can apypeuste the extent of — _— 
taking, to say nothing great expense involv 
it, which he tae tly borne. 

Not only has he added y to the resources of me- 
chanical therapeutics, but it is believed that he is the 
first to introduce the use of instruments of precision in 
operative bone surgery, thereby eliminating at once a 
large number of sources of error which continually em- 


barrass the su 
oration, Excavation, and II- 


physiological data clinical observations, pa 


rgeon. 

His paper on the “ Expl 
lumination of the Interior of Bones in Any Part of the 
Body” is full of suggestiveness for the operative sur- 

, and has attracted a great deal of attention and 


avorable comment. 

tadped foe. J Lnseaallaenmavcmatie inescteas: 
of Dr. J. 

tien ma intensification of the sett anaaiicests effect of 

cocaine. 

ewe his inventions there are two that have been 
the result of long and persistent efforts on his part, and 
have nvolved the expenditure of a great deal of time, 
money, and experimental work. These are the electro 
osteotome and woven wire sp corset. iz- 
ing the necessity for an instrument that would divide 
bone with as much ease as the soft are divided 
with a sharp scalpel, and at the same time doaway with 
the tearing and laceration incident to the use of the 
ordinary appliances for cutting bone, he has invented 
and perfected the electro osteotome. This invention 
was originally brought to the notice of the profession 
in October, 1883. ith the successive improvements 
made during a period of three years, it has been so 
elaborated and perfected that it is to-day undoubtedly 
the most complete, effective, and manageable bone-cut- 
ting instrument in existence. Not only this, but an 
entirely new line of operations in bone surgery and 
improved methods of performing old operations are 
made feasible by the invention of the electro osteotome. 

Prof, Roberts’ woven wire spinal corset is also an in- 
vention which merits special mention in this sketch. 
It is original in conception, effective in practice, and 
Seqnet in appearance. It is the result of five-years’ ex- 

mental work in the construction of spinal supports. 
t is made directly over a cast of the body, and when 
removed from the cast retains its exact form. The use 
of this corset in the treatment of diseases, deformities, 
and weaknesses of the spine has yielded most satisfac- 
tory results. Being composed of an open wire mesh, it 
permits of the thorough ventilation of the body. The 
respirations are unimpeded by it, while its comfort, in- 
conspicuousness, elegance, and durability all combine 
to make it a great favorite with all those who have a 
personal knowledge of its merits. 

Recently, Professor Roberts has fitted up and 
thoroughly equipped, at his own expense, an experi- 
mental surgical laboratory, in which he is conducting 
a series of experiments in bone surgery upon the lower 
animals, with the ultimate view of adding to our re- 
sources for the alleviation of human suffering, the cor- 
rection of unsightly deformities, and the more rapid 
termination of chronic bone diseases. 

He has, during his nine years of active professional 
life, collected a vast amount of clini data and 
other material, which it has been impossible for him 
up to the present time to elaborate in such a manner 
as to permit of its a brought to the attention of 
the profession. But with his rapidly increasing re- 
sources and unchilled devotion to the advancement of 
medical science, the profession will not have to wait long 
for further contributions. 

Prof. berts is a man of medium height. He is 
quick in his movements, and the rare qual- 
ities of untiring energy and i itable perseverance. 
All his writings are characterized by originality and in- 
dependence of thought, combined with simplicity of 
arrangement and lucidity of ex ition. lieving 
that advancement in medical knowledge depends 
largely upon the avoidance of a has 
discip himself to be a severer critic of own 
work than is his most formidable professional adver- 


‘Toward those de ts of inquiry which have 
for their end the relief of human misery and the cure 
of deformity, his mind is ever tending. His unremit- 
ting exertion in this direction is sufficient to have un- 
dermined a constitution set in an ordinary mould; 
but his strong os his unstinted zeal, cheerful dis- 
position, and o owing enthusiasm carry him tri- 
a over every le that lies in his path. 
T is one of the most remarkable elements of his 
character, and the one that has, more than anything 
else, enabled him to tide over the difficulties that 
sented during his first years of professional life in New 
York. Though still 2 young man, hehas won a ws 
tion in the domain of mechanical and operative e 
surgery that cannot any longer be confined within the 
narrow limits of a State or country.— Va, Med. Morthly. 








HARVARD'S NEW OBSERVATORY. 


THE munificent bequest to the trustees of Harvard 
College observatory by the will of the late Uriah A. 
Boyden, amounting to $280,000 or a little more by accu- 
mulation of interest, was made for the purposes of 
science in the department of astronomy, and definite 
ee as then determined is mainly to be in the 


entered upon to ne etabtlcament adacenaseny 


These preparations are now completed and the work 
is entered upon. Mr. W. H. Pickering started for 
Colorado recently, taking with him fourteen cases, 
about a ton’s weight al ther, of the most r- 
fect us known to science. Accompanying him 
were two assistants, Messrs. D. P. Bartlett and H. 
E. H. Clifford, who have recently been in the service 
of the Institute of Technology, and who were gradu- 
ates of that institution of the class of 1886. Professor 
Pickering has gone to Colorado, and will remain there 
some months until the proposed mountain observatory 
shall be located and organized. 

This nning is in itself an event in the pregress of 
astronomical science, for the reason that the art of 
stellar photography, which has recently been making 
great advances, never yet had opened to it so favor- 
able a field for its exercise as that here at command, 
and for the reason that no equipment of apparatus, 
both in respect to quality and amount, ee 
with that now to be put into use, is possessed by any 
other institution in the world. A considerable share of 
this apparatus is of the original device of the Messrs. 
eee and the product of these few months of 
pre tion, and therefore unique. 

or are the merits of the case properly indicated 
without saying that, in the skill and experience of the 
director of the observatory asa practical astronomer and 
observer by the photographic method, and in the quali- 
fications of the younger Mr. Pickering as a specialist in 
the photographic art in its scientific applications, the 
— has an equipment which gives peculiar and 
enhanced value to its inaterial resources. 

The significance of this undertaking is well under- 
stood among scientists, both in this country and others, 
near or distant. Professor Pickering has received iet- 
ters from such resident in different mountain regions 
of Europe, at the Cape of Good Hope, and near the 
ranges of the Himalayas and the Andes, urging him to 
select a position in their respective neighborhoods for 
this important undertaking. 

But it was some time ago resolved that the western 
continent shall be the seene of operations. The work 
to be done in Colorado is experimental in this particu- 
lar, that by means of it the exigencies of Such work in 
high altitudes will be ascertained, and all instrumental 
and other adaptations necessary can be nade where the 
resources of Yankee civilization are close at hand. All 
being duly tested, the ultimate step will be taken in 
establishing a permanent observatory where those re- 
sources are not at command south of the equator in 
the Andes range. 

Great interest has already been manifested among 
leading citizens of Colorado, and proffers of assistance 
of various kinds have been made. The headquarters 
of the expedition will be for the present at Colorado 
Springs, a town of importance, commercially and oth- 
erwise, on the main line of railroad extending from 
Denver to Pueblo. Its prosperity is in good part ow- 
ing to the fame of its mineral springs, aking it a social 
center of considerable dignity. Among the institutions 
is the Colorado College. essor Loud, whose — 
ment in the college includes instruction in meteorology, 
has volunteered his assistance and advice in the pend- 
ing enterprise, which will be of special value from his 

Sonal tasiltasity and exact knowledge of the region 
n desirable particulars. He is president of the Mete- 
orological Society of that place. 

The town has an elevation of about 6,000 feet above 
the sea. Positions of greater altitude are numerous at 
no great distance from the center, and the several heights 
increase as they become more remote, and find their 
maximum in the well-known Pike’s Peak, which is 
several miles distant. At the peak is a station of the 
national signal service, which is in communication with 
the town of Colorado Springs. General Greely, the 
chief of that service, has proffered co-operation in the 
new enterprise, and will give it the advantage also of 
meteorological information derived from more distant 
points, but valuable for pur of comparison. 

The immediate search will be for conditions of at- 
mosphere most favorable for photographic work in 
respect to clearness, steadiness, and equability of tem- 
perature. A considerable height is also essential. The 
peak is about 14,000 feet above the sea. Between the 
elevation of 6,000 and 14,000 the desired position will 
doubtless be found. The importance of height is in 
getting rid of the denser atmosphere which is product- 
ive of the red rays in sunlight. The more rarefied at- 
mosphere abounds in the blue rays, which are the 
working elements of the photographer. 

It may prove to be advanta s to locate the ob- 
servatory near Leadville, which is 100 miles distant 
from the Springs, and has a railroad which ascends for 
mining purposes to a height of 11,000 feet. This will 
be of great service in eee nae the heavy instruments. 
At the Springs the expedition will have to depend on 
mules for carriage. hatever experiments are made 
near the Springs will, however, be of practical value 
at Leadville, as the atmospheric conditions are not ma- 
terially different. 

The instruments taken by Mr. W. H. Pickering com- 

rise a new telescope of 12 inch aperture, made by 
Bark, of Cambridge, about a half dozen telescopes of 


smaller apertures, that is, of four inches or less, 


numerous appliances of new design, mostly for photo- 
graphic hn 5 and self recording iebensetens ther- 
m 


ometers. 

At the establishment of Clark there is in process of 
manufacture a te of 13 inch and another of 16 
inch dimensions, both being provided with 
graphic lenses. The 12 inch instrament al y for- 
warded is for visual use. One of the unique appliances 
of the expedition is in the 13 inch telescope. The re- 
sult of numerous conferences bet ween the users and the 
makers of the instrument is that a modified or reversi- 
ble lens has been introduced, so that the same instru- 
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Though the Colorado observatory is for the moment 
to be classed as an experimental one, the real ‘ objective 
point,” as the military men say, being a permanent es- 
tablishment south of the equator, there are reasons 
to hope that it will be taken up by the Colorado peo- 
ple in the interest of science and made a fixture in 
that State. The position, geographically, is an im- 
portant one. There is no first-class observatory much 
nearer than 1,0C0 miles. The region is midway nearly 
between the Lick observatory on the Pacific and those 
of St. Louis and Ann Arbor. 

The photographie plates will be returned to Cam- 
bridge to be worked up for results and for publica- 
tion in the annals of the Harvard College observatory. 
It is not probable that observations will be continued 
in Colorado after cold weather begins, but the building 
and apparatus will be so secured against the weather 
as to be available in the early spring, and along season 
for practical work will be assured for the next year.— 
Boston Advertiser. 





A MATHEMATICAL GAME. 
THE oF 


TAKING THE BASTILE. 


THERE was recently sold in the streets of Paris a 
small cardboard box in which was pictured the figure 
shown in the annexed cut, and which contained seven 
black and seven red counters, along with a mathema- 
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Fie. 1.—A MATHEMATICAL GAME, 


tical conundrum. This question, called the taking of 
the Bastile, consists of the four following problems: 
(1) To pase into the fort to the left the seven black 
counters (in following the dotted lines) through the 
door, P (Fig. 2), in such a way as to man the seven 
towers numbered from 1 to 7, and to leave the door free. 
(2) To pass the seven black counters from the fort to 
the left into the one to the right (in following the 
diagonal lines), and by entering through the door, P’, 
in such a way as to man the seven towers numbered 
rom 1 to 7, and to leave the door free. (8) To pass 
seven red counters into the fort, asin the first problem. 
(4) To remove one of the counters and make an ex- 
change of the other counters that man the two forts, 
in making them pass alternately from one of the forts 
to the other, and always over the dotted lines. 
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Fig. 2.—EXPLANATORY FIGURE. 








It is to be understood that two counters cannot be | 


simultaneously in the same tower, nor upon the same 
spot. The game is easily played by drawing the fig- 
ures upon a sheet of cardboard, and using the red and 
white counters employed in the game of checkers. We 
shall observe in the first place that the third problem 
does not differ from the first, and the second differs 
only in direction, for the figure consists of two symme- 
trical parts. 

In order to solve the first problem, we introduce a} 
counter at 3in following the route P 123, then an- 
other at 2in following the route P12, and finally a 
third atl by the route P1; in all 1+2+3=6 moves. 
We afterward introduce a counter at 4, through the 
route P 765 4, then one at 5, through the route P 7 65, 
one at 6 through the route P 7 6, and the seventh at 7, 
through the route P7; inall1+2+3+44=10 moves. We 
have therefore filled the fort in 16 moves. 


Fie. 3.—FIGURE OF THE SOLUTION. 


We might have filled the towers 2, | first, and then, | 
in the opposite direction, towers 3, 4, 5, 6, 7. This 
would have given a number of moves equal to 

A 14+2+14+248+4445=18, 

If the figure embraced a large number of towers, we 
would divide the counters into two equal parts, accord- 
ing as the number was odd oreven. One of these parts 
we would introduce in the direction P 1 2, pos the 
other in the opposite direction. We should thus have 
the minimum number of moves. 

In order to solve the fourth problem, we can always 
suppose that the counter removed was on tower 7’, for 
were it otherwise it would be only necessary to makea 
few counters of fort P’ to go back one row in order to 
free tower 7. (a) This granted, we place upon 7’ the 
counter that is on 1, and afterward move all the count- 
ers of fort P back one row, so as to free tower 7. (0) 
We place on7 the counter of tower 1’ and move all the 


| 








counters of fort P’ back one row, in.order to free tower 





7. (ec) Pinally, we repeat in suecession maneuvers (a) 
and (b) until the exchange cf counters bas been made 
in the two forts. 

The number of moves is 85, and if the 
towers more than the door P, the num 
will be 2n (n—1) +1. 

These rules are evident if we remark that it is possible 
to replace the figure given by the one shown in Fig. 3. 
—La Nature. 


lygon has n 
of moves 





FROM LA NATURE. 


THE articles we give this week, entitled ‘‘ The Prinei- 
ple of Inertia,” “Soap Bubbles,” ‘“ Physics without 
Apparatus,” are from Nature. 
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SOAP BUBBLES. 


IN my lectures on physics, I have often repeated the 
experiment of sending up into the air small soap 








Fra. 1. 


SOAP BUBBLES AND MODE OF AFFIXING A PAPER AERONAUT THERETO. 


bubbles filled with hydrogen. As well known, it is 
only necessary to give these bubbles a diameter of two 


| or three inches to see them rise rapidly to the ceiling. 
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Fie. 3—THE PAPER AERONAUT (ACTUAL 
SIZE). ] 
This.amusing experiment furnishes an analogue of bal- 


loons inflated with hydrogen or illuminating gas. I 
render it more instructive and more varied by bring- 































Fre. 1, 








EXPERIMENTS UPON THE 


ing a lighted candle into contact with the 


—— ial 
ascending 





~_—- 
spheres, and making them burn. 5 
The following is another experiment none gen 





interesting and much simpler for puodesing trast lon 







balloons. Take a glass tube %4 in. in diame order ome 
inches in length, or, Ty Gat anoness to had, mala _ | pnt 1! 
out of writing r, which will permit of easily obtabe. the iad 
ing bubbles as large as a man’s . Dip the ex pocopiees 
tremity of the tube into a solution of Castile or othe 

soap, and blow downward strongly and rapidiy, exp 
bubble will quickly increase in size, and the hot air that we pet 
wares from the lungs will soon cause it to rigs. the arm a8 

ithout letting go of the bubble, follow its asce 


motion, gradually turning the extremity of ¢ 
upward until the drop suspended from the voted 
reached. The last omar of the liquid will thee 
made to flow over the sides, andthe fully inflated bal. 
loon will only wait for the word “go,” even if, ag hag 
often happened with me, it does not detach itself, 





Fre. 2. 





If the surrounding temperature is somewhat low, the 
bubble will burst at the ceiling. If the contrary is the 
Porras ®, it will slowly descend as soon as it has cooled a 
ittle. 

On using tubes of different diameters, I have sent up 
much smaller bubbles; but the experiment become 
difficult with those of small dimensions, The paper 
tubes should be replaced by others when they have 
beeome soaked and soft. Glass tubes should be used if 
possible. 

These experiments in sending up large soap bubbles 
by warm air decided me to attempt to affix to thema 
little figure of an aeronaut. I have succeeded in this 
several times, not without difficulty I confess, and! 
can affirm that the experiment succeeds when it is well 
executed. 

A figure of a man is cut out of very thin paper, 
and is attached to a thread which is affixed by its 
extremity to a small paper disk that is made to adher 
to the soap bubble by simple contact, as shown in Fig 
1. On giving the glass tube a slight oscillation the 
bubble becomes detached and, after the manner of hot- 
air balloons, rises with its aeronaut (Fig. 2). In Fig.3 
I give the aspect and size of the paper image that! 
have succeeded in sending up with a large soap bubble, 
D is the upper disk of the paper, and F is the fine thread 
terminating in two knots that serve to hold it at the 
top and bottom.—Prof. Escriche. 











THE PRINCIPLE OF INERTIA. 


EXPERIMENTS “ae the principle of inertia are very 
numerous, and we have already described a large nul 
ber. We now revert to the subject apropos of a coir 
munication that has been addressed to us by ® 
correspondent, who writes as follows : 














Fra. 2. 
PRINCIPLE OF INERTIA, 
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on dozen different coins on a plateand propose 

i persons round you to deposit A in the same 

to the tableat one swoop. The uninitiated 

| onder Up In order to succeed in doing this, lift 

poh {inches above the table, lower it quickly 8 
tite, and pull it toward you, and the coins, } 

ill fall upon the table in their maven, 





their sapport, 
experiment recalls another of the same kind 

that we performed in our youth. It consists in bending 
thearm as shown in Fig. 2 and placing a pile of coins 
elbow, and then quickly throwing the arm 





et and catching the coins in the hand. Witha 
little practice and skill a person can thus catch with his 
hand a dozen super coins without a single one of 


them dropping to the floor. 


PHYSICS WITHOUT APPARATUS. 


The Boomera ng.—Every one knows the Australian 
It is a curved weapon made out of a piece 
of hard and compact wood which the Australian sav- 
ages dexterously throw at any given object—enemy or 
After the boomerang has struck the object, it 

of itself teward ay? gm who threw it. 
fifteen years ago, Mr. Marey, of the Institute, 
an interesting article upon this eubject. The 
essor at that time wrote, without knowing 
it, a chapter on physics without apparatus. We 

shall reproduce the substance of it. 

of cardboard cut into the shape of a crescent, 
eiieewied horns, is laid upon the end of the finger, 
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ras 
Some 


or, , is held between the nail and the finger 
in such @ way that its plane is slightly inclined 
Se irison, at 45°, for example ; then a smart fillip, 
given to one extremity, sends the crescent into the air, 
and at the same time imparts to it a rapid rotary mo- 
tion. As the crescent starts, it has the 
Pe revolving wheel. It makes its way forward in 
an oblique ascending position, then stops, and, without 
over, returns upon the same trajectory, if the 
tis a success, but oftenest back of, in 
front of, or at the sides of its starting point, and always 
retrograding. 
awe ,’says Mr. Marey, “does the object preserve 
the inelination of its plane with respect to the horizon ? 
Here intervene the notions that Foucault has given us 
concerning the preservation of the plane of oscillation 


Fie. 1—EXPERIMENT WITH THE BOOMERANG. 


of a pendulum and the plane of rotation of a gyro- 
scope. Therefore, it seems to me that we should un- 
derstand the phenomenon in this wise: The boom- 
erang receives a double motion from the hunter—a 
Tapid rotation and a general impulsion. The rotation 
obliges the apparatus to ee 2 its plane, and it there- 
fore makes its. way obliquely in the air until the 
forward motion is exhausted. At a given moment, the 
erang revolves mer Sey a point of space, and 
then gravity causes it to fall. But since the projectile, 
continuing to revolve, keeps its inclined plane, the 
Tesistance of the. air tends to make it fall parallel with 
the said plane; that is to say, to bring it back to its 
starting point.” 
ution of a Coin between Pins.—We shall termi- 
nate this article by deseribing another pees, 
that has been sent to us by Mr. H. Gilly, Licentiate 
in Sciences. 
lay acoin flat upon a table, and seize it with two 
ns at the two extremities of the same diameter. 
tmay thus be lifted without trouble, and if the upper 
part be then blown against, it will revolve with great 
tapidity between the two pins as an axis. The annexed 
engraving (Fig. 2) shows the modus operandi. 











THE GIANT ARBOR-VITZ. 
(THUJA GIGANTEA.) 

fonts the climate of Britain is peculiarly well suited 

development of this stately, fast-growing tree is 
poner d beyond a doubt, for although introduced 
only thirty-five years, many imens of 70 feet and 
rate of are to be met with. On this estate the annual 
which growth exceeds that of most other trees of 

I have kept a record, twenty-four trees of this 

growing under ordinary conditions in the k 
bat made an average annual growth of 22 inches : 
ee this is far surpassed by young trees of 8 feet 
of ite A rowing in the home nursery. Unlike many 
and merican relatives—such as the Wellingtonia 
deape eo* —this tree is never seen with a carrot- 
temlnetin but gradaall tapering taroughout, and 
able ng in a leading shoot that is as thin and pli- 
meant, awhip handle. As en illustration of what is 
cimen Py may say that the usual stem girth of a spe- 










; Whereas a tree of the Wellingtonia of simi- 
and with a fast taper from base to tip, The 
are nu:nerous, very irregularly ar 


height, the branch diameter of a 50 feet high specimen 
Dart, They are plasedas right angles’ to the stem, os 
ey are stem, or 
nearly so, very flexible, f and with up-curved 
tips, and thickly covered with scele-like, finely pointed 
leaves, which are of a bright glossy green on the upper 
side, and distinctly beneath. Usually the 
cones, which are fully halfan inch long, and resem- 
bli those of the common American arbor-vite, are 
uced in great abundance on the upper half of the 
tree, and when wre hs impart, from their great 
quantity and tawny wn color, a by no means unin- 
teresting feature to the tree. Judging from several 
hundreds of this tree planted over the estate, I should 
say that adeep, sandy, but moist loam suits this tree 
best ; but yet it is far from particular as regards choice 
of soil, for we have numerous grand, rapid-growing, 
well-farnished specimens on deep, well-decayed vege- 
table matter, rough sandy soil, rocky debris, and in 
loam of a rather clayey natare. 

Professor Macoun, of Ottawa, tells me that he has 
found this tree of largest size where growing in rather 
damp alluvial deposit ; indeed, that it is almost un- 
known in the dry central plateau, but plentiful along 
the coast and lower parts of the rivers in its Canadian 
wilds. As to exposure, this Thuja is likewise to a great 
extent indifferent, although we must admit that even 
in a warm maritime country there is certainly a mark 
ed difference between trees growing in sheltered, sunny 
corners and such as are fully ex to cold, keen- 
blowing winds, but even in the latter situation and 
when at a moderate elevation above sea level this tree 
does fairly well—better indeed than many other kinds 
that have been brought from the American coast. 
Even during the memorable Tay Bridge gale, when al- 
most every tree suffered in some way or other, this 
Thuja remained unharmed, and I can safely say that 


of | during my ten years’ sojourn at Penrhyn I have never 


seen a single specimen uprooted or a leader broken over 
by the wind. This latter is not to be wondered at, for 
I have more than once tied a knot on the leading shoot, 
so pliable and tough is the wood, and which, when re- 
leased, springs back to its original position in a man- 
ner that is quite surprising. 

The timber of this tree, as every one must know who 
had the privil to behold the huge logs and nicely 
dressed smaller boards in the Canadian court of the 





ranged |4 feet high 





feet in height is 4 feet at a yard from the 
gr to would in most instances be double that 
along the 


and short in proportion to the tree's 











late colonial exhibition, is of excellent quality, and 


highly prized by our American cousins. It is of a 
desirable yellow color, fine in the grain, easily worked, 
remarkably durable, and, what is especially valuable 
in any wood, light in proportion to its bulk. It must 
be understood, however, that we are now referring to 
timber produced in Canada; for as few specimens of 
this tree in Britain have reached a greater age than 
five and thirty years, the timber cannot be said to 
have attained to anything like maturity. From a 
specimen preserved here, and which was grown on the 
estate, it appears little different either in color or tex- 
ture from that produced in its native country. The 
large butt of this tree referred to above, and which 
attracted a great amount of attention at the colonial 
exhibition, was no less than 21 feet in girth, and was 
taken from a tree 250 feet in height. Professor Macoun 
mentioned that this specimen might be considered as 
abont the largest, but that, under favorable cireum- 
stances, the average dimensions reached by this stately, 
fast-growing tree are but little less. 

In many instances the largest trees are hollow, and he 
likewise told "me that it was not at all uncommon for 
several stems to issue from one crown, and that, like 
the spruce fir in this country, the outer branches of 
large specimens growing along the margins or open 
portions of the wood when they come in contact with 
the ground, take root and send up stout stems, thus 
imparting a curious appearance to such portions of the 
woodlands. 

The northwest coast of the United States may be 
considered as the headquarters of this giant arbor- 
vite, and where it may be seen of all sizes from 40 feet 
or 50 feet to about feet in height, and with stems 
girtbing from 12 feet to sometimes as much as fully 40 
feet, these being clean, straight, and of gradual taper 
throughout. Not only for its timber, but bark as well, 
is this tree highly valued in its native country, this 
being converted into mats, ropes, clothi and other 
articles of domestic economy. As tbe timber works 
readily and takes a good polish, it is much sought 


after by the American cabinet maker, while most of the 


canoes made on Vancouver's Island are cut out of it, | dic 


as also boats and ships; while for lasting qualities it 
surpasses most of the native timbers, for we were told 
that in — an old fort the only log found sound 
after twenty-one years’ trial of those used for under- 
pinning was that of an arbor-vite. 


Some five years ago we planted ex mentally a 
small piece of nd near sea level with fine, healthy 
ts of Thuja gigantea. These were 


filled up with larch and several species of 
for removal at an early date. The soil being rather 
cold and damp, though artificially drained, was not 
well the perfect development of this fast- 
wing tree, and, moreover, it was of a stiffish nature, 
n some places rapidly inclining toclay. To obviate 
the evil as much as ble the ground was well turned 
up at the time of ting, and the soil exposed fora 
short period to the ameliorating influences of a winter's 
frost. The plants have now become quite established 
and are growing rapidly ; indeed, an examination of 
several specimens wade ae clearly shows that the 
will ultimately surpass both in height and stem bul 
any of the other trees with which ps are associated. 
It is evident from the narrow spread of the branches of 
this Thuja thatit is eminently adapted for forest plant- 
ing—at least that it will succeed better when grown 
thickly together than the majority of conifers, whose 
8 of branches is wide in proportion to their 
height. As it may be transplanted when of large size, 
this Thuja is of great value for are. oP gaps in young 
plantations, and as its hardihood in this country is now 
quite an established fact, it bids fair to outrival many 
others for planting in even the coldest parts of the 
British Isles. 

As a substitute for the larch, in conjunction with 
the Corsican pine and Douglas fir, this giant arbor- 
vite is well worthy of attention ; indeed, it : s 
qualities of which both these species are deficient, viz., 
in its being readily transplanted at all sizes up to 6 feet 
(want of this is the Corsican’s greatest drawback); 
while its leading shoot never gets injured on rising 
above its neighbors, a fault to which we have foun 
the Douglas fir particularly susceptible. The nursery 
management of this Thuja is also of the simplest de 
Per ag em it being very readily raised from , per 
fectly hardy in its younger stages, and at all times 
bushy, well rooted, and consequently sure-footed. It 
may, however, be well to say that ample space should 
at all times be allowed it while in the nursery borders, 
and oft transplanting, as with other trees, induces the 
formation of numerous rootlets ; therefore. to have nice 
bushy specimens the two requisites alone are plenty of 
room and frequent removals. As an ornamental tree 
Thuja gigantea holds a high place, its compact but 
easy contour, beautiful vivid green foliage, and well 
furnished appearance even when planted under what 








planted at 16 feet apart, and the intervening spaces 


might be considered as disadvantageous circumstances 





Fie. 2.—REVOLUTION OF A COIN BETWEEN PINS. 


rendering it a general favorite with the lover of hardy 
trees. Planted either singly or in wasses of say five 
or seven together on the greensward and in close con- 
tiguity to clumps of the more stiff-growing pines, it 
never fails to attract attention and produce the most 
leasing effect. Again, asa single specimen for plant- 
ng at irregular intervals around the wargins of plan- 
tations that are visible from park drives and walks, it 
is well suited, and quickly forms a neat tree of very 
pleasing appearance, and in such positions is of great 
value for lighting up our deciduous woodlands during 
the winter months. This handsowe, fast-growing tree 
was sent to this country by Jeffrey, in 1851.—A. D. 
Webster, the Garden. . 








THE ANNATTO BUSH. 


THE following information respecting the plant from 
which annatto is derived (Bixa Orellana) has recently 
been furnished at the request of the United States 
Government by the consuls of various districts in 
South Awerica : 

Para, Brazil (Consul Clayton).—The name “ bixa,” 
which has been given to — comprising four species 
of tropical shrubs or small trees belonging to natural 
order Flacourtiaceex, is the native name of the Indians 
of Darien for one of the species, Bixa Orellana. 

The Brazilian name of the plant is ** urucuara,” or 
plant bearing ‘‘ urucu,” the latter being the Brazilian 
name of the pigment known as annatto. 

The species usually considered as producing annatto 
is Bixa Orellana. he species is a small tree or large 
shrub growing from 15 to 25 feet in height, bushy from 
the root or forming a simple stem. The leaves are 
broad, heart shapak and pointed. The flowers, which 
are rose-colored or white, and somewhat resemble ap 
ple blossoms, are produced in large bunches on the 
ends of the young branches. The fruit is heart shaped, 
about an inch long, red or greenish yellow. according 
to the variety, and is covered with stiff prickles. When 
dry it splits in two, showing the seeds in a perpen- 
ular row on each side. These seeds, which are very 
numerous, are ewbedded in a red, waxy pulp. I have 
never known the ow ory to be met with growing wild, 
though one often finds it many miles from any habita- 
tion, but it always warks the site of a former house or 
plantation. 

The two species, or perhaps only varieties grown in 
Brazil, only differ in the color of the flower and fruit, 
which in the one are pink and red, tively, while 
the other has white flowers and yellow fruit. 
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The coloring matter seems to be of the same shade in| judicious trimming and pron its condition and 
both, and I have never seen any appreciable difference | growth would be much imp and producing 
between the two kinds in the quantity produced. capacity would be greatly increased. 

The tree is cultivated in the whole Amazon valley, very small quantity of annatto is a from 
and is always seen around the houses of the Indians. | this province, either to Bpain or the United States, but} In connection with the Scientific J 
It appears to attain a great age, but never becomes/no other preparation is given to the article than} Messrs. Munn & Co. are solicitors of: A: 
very large ; the trunks of the largest I remember to! merely drying the pods in a current of air under Forei hia " 
have seen measured about eighteen inclies iv diameter | shelter from the sun, and: then packing them in bags gn Patents, have had 42 years’ exp 
at ths base. The wood is light and considered of no/| or barrels. now have the largest establishment in 
value, The tree is subject to no diseases, is notat-| There are two kinds of annatto known to commerce, | Patents are obtained on the best terms. : 
tacked by insects, and birds do not eat the seeds. It} the * fag and the “roll.” The formeris more abun-| 4 special notice is made in the Scientifie | 
grows freely in any soil, and no cultivation is neces- | dant and more generally used, the second is searce, and all 
sary, except to shade and keep down the weeds around | demands the higher price. Both are preparations from | ©®@ °f all inventions patented through this 
the young plants until they become well established. | the same raw material. with the name and residence of the Patentee, 
jag ges Mow Re grown in = a for - grown Kor — tee of the article in the crude state in| immense circulation thus given, public 
n the shade they donot bloom. ropagation is in| which it is ship is about four cents per pound. ; 
Brazil effected aly by seeds, and the trees begin to| As this plant is scattered and grows wild all over the directed to the merits of the new patent, equ 
bloom when they reach the height of about 10 feet, | entire island without any care being given to its ews, | introduction often easily effected. 
which is in about three years from the time of sowing. | ture, no true estimate can be given as to the cost of its; Any person who has made a new discovery ¢ 
In a cooler and drier climate, where growth would | production. It is gathered mostly by women.and chil; | tion can ascertain, free of charge, whether 
not be continuous, a far longer time would be: neces- ae —- disposed of in small quantitiesat the shops/ ,., probably be obtained, by writing to Mu 
sary. n exchange for provisions and groceries, “ 

There seems to be nothing in the nature of the tree P We also send free our Hand Book about the 
to prevent its being propagated by cuttings, which Laws, Patents, Caveats, Trade Marks, their « 
would probably root readily in bottom heat, and plants A DELICATE TEST FOR BISMUTH. how procured: Address 


so obtained, following the general rule, would flower 

and fruit much earlier than seedlings, ‘The plants also| Tats test depends on the fact that a strong solution MUNN c& CoO 
sometimes form many suckers around’ the parent, | of potassium iodide added to a very dilute solution of bie 
mak:ng a dense brush with many stems; when this | bismuth sulphate producesa bright yellow color if only 361 Broadway, New 


occurs increase could be had by separation, and, as|a small quantity of free sulphuric acid is present. By : 
the roots are numerous, fine and fibrous, transplanting | this process one part of bismuth oxide in 1,000,000 may Branch Office, 622 and 624 F St., Washington, D. ¢. 


would probably be easy. In Brazil the fruit matures | be detected. Traces of bismuth in copuet may be very | 


rapidly after flowering, and is ready to gather in about | convenient); estimated by this meth For this pur- E. 
two months ; if gathered as soon as matured, the tree| pose the precipitated carbonate is washed with dilute THE SCIENTIFIC AMERI : 
at once makes fresh growth, and flowers and fruits | ammonia and ammonium carbonate till free from cop- 


anew. The practice, however, is to allow the fruit to | per, dissolved.in a small quantity of dilute sulphuric - rs 
remain on the tree until wanted for use; it dries, and | acid, a few drops of potassium iodide solution added, te 
as the capsule does not readily burst, the seeds remain | and then a small excess of sulphurous acid to destroy It f and ars | 
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long in good condition. Within a few months the tree | the yellow cvlor due to iodine which is liberated by the 
is again in bloom, and usually one sees flowers and | ferric sulphate present ; the whole is then made in 7 to 
both immature and dry fruit on the tree at the same | 10.c. «. with water. For comparison a standard solution : q 
time. With the most careless culture two full crops|of bismuth sulphate (1c. c. = 0°0001 gr. Bi,O;) is made $2 50 a Year. Single Copies, 25 
can be gathered every year. by dissolving the requisite quantity of oxide in as lit- ¥ ” . 
The preparation of the pigment is very simple. The/|tle sulphuric acid as possible. About3e. c. or3c.c. of 
seeds ars macerated in water until the pulp, which is | this solution are run off from a burette, 1c. c. ofa2per| This is a Special Edition of the SormnrrFic § 
readily separated, is removed. The water is then passed | cent. solution of sulphuric acid added, and the whole| ,,¥y issued monthly— the first day of the 
through a strainer made of strands of palm to remove | diluted to 10c. c, with water. A few drops of iodide of Bach weir _—- fi 7 
the seeds and fiber, and is then evaporated in the sun | potassiuin solution are now added, and the color thus number contains about forty large qu 
until the mass becomes thick, This mass is then rolled | obtained compared with that of the mixture in the first | equal to about two hundred ordinary book 
in leaves, producing roll annatto, or it is evaporated to | tube.—/. B. Stone, in Industries. forming, practically, a large and splendid 
oo and made into cakes, producing mass annatto. meee | Of Architecture, richly adorned with ¢ y 
etimes the seed, as taken from the pod, is simply é and. witte: te . 
dried for market, and forms what is known as “ Urucu Tr = Bw nm colors e@ engravings, illus' 
orn ‘a ti tensively used by the Indi i i ifi i Seateaitten cian meen > “a 
e pigment is extensi dians in ruction and a su . 
dyeing the threads of hammocks and by the wild Indi- Scientific American Supplement. A special feature is the 0 in each 
ans for painting their bodies, they mixing it with turtle f P 
oil or the fat of the peixe-bois (manatee). In Para it is PUBLISHED WEEKLY. ol a variety of the latest and best plans for 
sometimes used to give color to cooked rice, but I have residences, city and country, including those 
never heard of its being so used on the Amazon. An Terms of Subscription, $5 a year. moderate cost as well as the more expensive, 
infusion of the leaves Soak hot is considered by the ings in perspective and in are gi 
Indians a remedy for jaundice. . color —,.. # 
An Ainerican gentleman who has explored the Ama-| _ Sent by mail. postage prepaid. to subscribers in any | with full Plans, Specifications, Coste, Bills of 
zon valley from Para to Iquitos, Peru, informed me e “ id. to ~- 7 — =F > *| and Sheets of Details. 
that he — never — in any _ his — ——" J “Ali the i jon ieee Po fromthe| No other building paper contains so many 
tematic culture of the urucu, and very little of the sai ; . ’ . ie 
article comes to this market trom the territory through ene, January 1, 1876, can be had. Price, | details, and specifications regularly presented @ 
which he has passed. He noticed that each house or a ™ a lik ScIENTIFIC AMERICAN, Hundreds of dwel 
village had enough tress for the use of ite inhabitants, ain te canelied. Two Colemnnenanadl Gousil’ penste, already been ereeteds on. the various. plans 
but as far as he observed there was no disposition to : = - - : . 
make the urucu an article of trade. There is a small names Sie ~The ey $2.50 stitched in paper, or $8. acu, | on = pro year, and wany oth 
annual export from Para, which, I learn, comes from| “Gowsinep RaTEs —O , _—_—— pecess ruction. 
the Igaripe-Meri, distant about a day’s voyage from| ..\ and one i8 rade So Siemaee Architects, Builders, and Owners will find 
this city, where —_ were — —_ mre yew MENT, one y a cesta d, $7 on a LE-| valuable in furnishing fresh and usefal 
but at present there is very little attention paid to the * : Oe ee lw al 
culture, and the plantations are neglected. pa. = may disggunt to booksellers, news agents, and oe pensar ang Ppa o ee “ 
The quantity of annatto exported to the United RE CERES any ee. See ee 
States from this consular district during the last two MUNN & CO., Publishers, this work an almost endless series of the latest 
years amounted to 27,435 pounds, ong veined at $6,816. 361. Broadway, New York, N. x. |°°¢™ples from which to make selections, thus 
Barranquilla (Consul Vifquain).— Sapaaate, ore ' , 0 Oe | tte and money. ; 
by the natives achiote, grows spontaneously arounc if - ‘ . 
on but none is raised for exportation from this con- Many other subjects, ineluding Sewerage, 
sular district. It has no marketable value here, TABLE OF CONTENTS. Lighting, Warming, Ventilating, Decorating, I 
yt ones = oe ens, ny clusters pace OU* Of Grounds, ete., are illustrated. An ex 
are found on;the bush, and each cluster has. some|; ,grronomy.— ra - ? Gheaneadton os "fr ie 
twelve pods, and each pod contains about twenty-four tory rin Colorado, te on tthe” Boyden bequest to Harvard Bis dives, | in atest ithejtpate ienadneuseenenal 


seeds. It is not as heavy as whd@at, but heavier than : 
barley. I should say it weighs some 54 pounds to the|!!. BI9GK.s Pepy.—ailton Josiah Roberts, M-D-—By J. J. SULLIVAN, _ ing Materials, Goods, Machines, Tools, and Ap 


bushel. . I am told that one bush furnishes very oftem| thopoaie surcery ‘sha wmockanicnt thners ¥ox | are deséribed and illustrated, with addresses 





eter 








one bushel, a most enormous yield considering tne size)’ Post-Graduate Medical College.—1 illustration ome | makers, ete! 


the seed. Ill, BLOLOGY.—What American Zoologists have done for Ev Tt op bo 

“— cluster 6f pods reminds one of a cluster of pr EDWARD 5 MORSE. Continuation of this exhans: exis? ‘The fullness, richness, cheapness, and conven! 
eockle burrs. It, has the same color, but, unlike this|,, sateen sites hanaite tenstig.ttin teataend re pam. its cultiva. ;, |*als, work have won for it the Largest ° 

pestiferous burr, it is not persistent in its adherence. tion and habits, and the preparation of the pisment "om, Ofany ‘Architectural publication in the world. 

The annatto grows in a dry climate as well a8 in a) ae eee ennas ele Arbor vite, the Teas sleenioni 5 “ . 

" MUNN & CO.,. Publishers, 


wet climate: At least, it looks as well now in the dry 

season (we have not had adrop of rain for four months) |** Tapes Its properties amd analogies” Toe .qngenah: oS; Bier nep ain 361 Broadway, New 

as it does in the rainy season, when it rains every day A rene Ten for Byeeth— A reaction showing one part in. ~ ‘ i exiec { ’ ’ 

more or less, and rather more than less. _ #: presen emanaag pn nae . 5). A» Catalogue: of valuable books on Archi 
The natives use the annatto for coloring purposes. |" .eriais and construction of thls fotm of condenser. + <2" opea DUMAnER “Carpentry, Masonry, Heating, W: 


They are very ‘ond of coloring victuals for the table On a New Method of M ne Suscepti and Mag- ; Py; 
here. It adda nothing, however, to their quality. The| pettel Permeability.—By Tuomas f. P. Bauce WARMEN-—An : Ventilation, and all branches of 


: 4 J interesting investigation into the magneti ualit i le “ 3 
Indians use it as a defensive armor against the frisky SOMONE or te-ceceecesssctredinem ice 2s chvns seabed EINES 2... 970g | POFGE to: the. art of. Building, is supplied 
and still more pugnacious mosquito. They crush the ig ey OF Ore. By - 
seeds “ and anoint their naked limbs with the stuff. magnetic exploration for ore mOrNT;7 


Panama (Consul-General Adamson).—Annatto is not |vil. ENGINBERING.—Carrying Water Mains across a River—<In- 
cultivated here, but is found in its wild state in all the)  {eresting description of a new method of carrying out this opera 
coast districts of this republic, and it is not an article Track Laying by Steam.—An interesting invention in raiiroad 7 ’ 
of commerce here. ne mene e. construction.—-i tilustration eal > 

M rsonal acquaintance with the plant leads me to VUL GEOLOGY AND GROGRAPHY.—Geolegy and G _ D: COM pon - 
beliove that its Gavectin habitat is within fifteen de- 2>XTH°L2{sBe.more important read ie Section Bot the A. ; wef th ' 
grees of the equator on the lower lands, in a soil of Caverns near Manitou, 
sandy loam, which is well irrigated for q part of the UX. MEDICINE.—A New Local A 

ear, and that it is Bandiy. ev that eae ito ee er ropes 
n California, but that it might expec to flouris 
cogil of the teat Mine in Fiona, Pe wan epee Fe 

rto Rico (Consul Conroy).—The Bivea,Oreliana is x, yay " 
disseminated through the whole island of Porto’Rico, “at propulsion. desorbed, with 
This shrub or small tree may be said to”be here of spon- Le 
taneous growth, for there is no instance of ens herd ing ap 
plantation being established, nor of any careful culti- 
ee tine ‘ceees somit lt Taabitniee Heh 

© country working people are fond 0 aving Xi. PHOTOGRAPHY.— by 
planted near their little homesteads two or three; #70. JNo- Naan. Printiog fom 
shrubs for the sake of the fruit, which they use as a). Diy. 2 vited™ tp nunicat h 
condiment in coloring and seasoning their messes of |*"); (1 {SI0S.— Freezing Mt , emt to all parts of the co 
riee and other food, in place of saffron or red peppers. Physics Without mates, plans, and : ptly f 
The annatto plant in its natural or wild state is a i“ —— drawings prom 
seraggy, straggling bush, which often attains a height ile moderate. Address 
of 8 or 10 feet, but no doubt by proper cultivation and _secrinea.— MUNN & GO., 361, BRoapway,, 
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